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Research Still Leads 


S research goes, so goes refining. The man with the test tube determines 
what the man at the stills must do. The test tube is here used to rep- 
resent the research laboratory. Science has no truer monument than a 

modern refinery. 


But the word monument is a misnomer. A monument is set up for per- 
manency, to remind those of the present of the greatness of the past. The 
petroleum technologist is little concerned about the past. To him the accom- 
plishments of the past are shortly to be discarded for something better. 


It would be better to say that progress has no truer index than science. 
What the scientist proves in his laboratory, the financier makes a reality in 
brick and steel. As fast as the scientist in petroleum proves his-theories, the 
man with the check book adopts the new and discards the old. 


Science is tested truth. Facts and imagination indicate certain results. 
Science then sets about to prove or disprove these results. If exact methods 
prove these false, theory is discarded. If theory becomes fact under test, it 
becomes scientific iaw and is adopted. 


These statements are true of all science. The record of petroleum refining 
is an excellent example. It has been noted frequntly that the past seven 
years have been a revolution in refining practice. 


It is not beyond possibility that the time will come when a cycle of refin- 
ing practice will consist of a period much shorter than seven years. Scientific 
development in refining has not ended. It may have just begun. The seven 
years past have opened more doors than the early investigators had access to. 
The chemist has more ways of looking at the hydrocarbon today than he had 
yesterday. With these, it is reasonable to expect him to learn more in a 
shorter time. 


As he learns, practice must change, provided the change is economial. 
Antiquated methods cannot keep step with prosperity. 


It is to the credit of the whole refining industry that research has not 
faltered in periods of low prices and little or no profit. The past year has 
been anything but prosperous, so far as the whole industry is concerned. 
It is significant that concerns following research with practice are most 
prosperous. 


The scientist may be charged with bringing disaster to some refining con- 
cerns. Those not financially prepared and those without executive vision 
will not adopt the practices that science finds best. Consequently they will 
be lost. f 


The man of research, however, may be credited with bringing economical 
fuel for the internal combustion motors of the world. Petroleum produc‘ 
will be cheaper for what the scientist does. 
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Research Gains Footing in 


Petroleum 


By GEORGE REID 
Associate Editor 


HE number of hundreds of products and by-products of petroleum, or the hydrocarbon, 
which will be evolved and marketed in the future is governed directly by the effort ex- 


pended in scientific research work. 


It is gratifying to note the greatly increased inter- 


est and the rapid expansion of activities of the major interests in petroleum refining, in science 


and fundamental research. 


Nor are the larger companies alone in their search for knowledge 


of the hydrocarbon and its possibilities, but many of the smaller groups and organizations have 
been and are to be responsible for the development and perfection of processes, new products, 
and the exploitation of products which have previously been overlooked or neglected. 


The National Research Council of the National Academy of Sciences, Washington, D. C., 
in its latest bulletin, No. 60, of Industrial Research Laboratories of the United States, includ- 
ing consulting research laboratories, discloses some highly interesting and valuable information 
regarding the scientific investigations of American industries, including information available to 
them relative to research work of the petroleum industry. 


Something of the growth and expansion of research laboratories is indicated from this and 


previous surveys of the National Research Council. 
totalled but 300 industrial laboratories in the United States. 


Research Information Service, the list included 526 laboratories. 


1927, contains data from 1000 laboratories. 


Of this number there are 


The original publication of its list in 1920 
In the revision of 1921 of the 
The present revision, July 7, 


listed 90 laboratories 


whose staffs of science men are engaged, all or ‘part time, in research work with petroleum and 


its products. 


HE extension of research within the 
petroleum industry from a _ very 
small group of investigators in a 
few scattered laboratories a few years 
ago, to its present state of well over 100 
such laboratories (for the Bulletin refer- 
red to above does not include them all) 


denotes that the industry does not 
only recognize the fact that it has 
scientific problems in great. number, 
but is determined upon the solution 


of those problems for its own salvation. 
Progress of industry in general during 
the past few years have proven conclus- 
ive that unless industry recognizes its 
problems in science, and then solves them 
through research, it can not live. 

The number of products derived from 
coal can not only be duplicated in num- 
ber by the industry having petroleum as 
the derivative substance, but can and must 
be surpassed. Profitable operation of 
holdings, both large and small, demand 
that the hydrocarbon be exploited to the 
fullest extent. Consider the great num- 
ber of coal tar derivatives, isolated and 
marketed through knowledge of science. 
Compare that number with the meager as- 
Sortment of products marketed by the pe- 
troleum industry, and the task before the 
research investigators assumes a new im- 
portance. The hydrocarbons of petroleum 
should ‘¢ incomparably more lucrative 
than the hydrocarbons of coal. 

Late i; 1925, Arthur D. Little, of the 
Well known Boston firm, in an address 

fore tiie American Institute of Chemi- 
cal Engincers, challenged the petroleum 


industry with this statement, “There are 
scientific problems without number in the 
petroleum industry, but does the industry 
spend one-tenth of a cent per barrel to 
bring out the enormous potential values in 
its failing resource? It does not. Its 
chemists, with few exceptions, merely 
measure physical constants or spend their 
effort on the solution of miscellaneous 
routine problems.” At the time there was 
little available information with which to 
attempt a refutation of Mr. Little’s acusa- 
tion. True, the cracking plant was per- 
fected and in extensive operation, but 
other than that the industry had little of 
which to boast. Late years have seen 
great improvement in the cracking art. 
Even fractionation was a poor thing, and 
with its great strides in recent years, may 
still be and soon will be, improved 
through accuracy of control and exact, 
precise operation of improved equipment. 


Research Must Guide 
N other chemical industries! and it has 
been stated that “the world is a chem- 
ical reaction,’ improvements and new 
products have come through the labora- 
tory. This has been especially true in 
the refining industry. On the shoulders 
of the scientist in his laboratory rests the 
future of petroleum refining and the nat- 
ural gasoline industry. The industry has 
recognized the import of another of 


Arthur Little’s statements—“The country 
which has no history may be blessed, but 
certainly the industry which has not scien- 
tific problems is headed for perdition.” 


The very fact that oil companies have 
recognized the value of research work and 
so heartily endorsed it, augurs well for 
their industrial future. 

A striking example of profit from re- 
search lies in the perfection of processes 
for the manufacture of the higher alco- 
hols and esters from petroleum gases by 
the Doherty Research Company, and the 
Standard Oil Company, New Jersey. (See 
The REFINER AND NATURAL GASOLINE 
MANUFACTURER, October, 1925, Page 24). 
This process effects the recovery of a 
large number of valuable chemicals from 
gases formerly wasted or burned, which 
are derived from the cracking operation. 
Thus it is that each new process brings 
about the perfection of still other proc- 
esses. The recovery of valuable products 
of petroleum through the application of 
heat and pressure, catalytic methods, elec- 
tric arc processes, and other chemical sys- 
tems is a vast field which has hardly had 
its surface scratched. 

With liquid phase cracking now perfect- 
ed to a relatively high degree of effici- 
ency, vapor phase methods, which have 
been more or less neglected, are now at- 
tracting the attention of investigators. 
The same is true of centrifugal dewaxing 
of lubricating oil stocks, and the prepara- 
tion of high melting point waxes for spe- 
cial purposes. Contact filtration is sup- 
plementing percolating methods in lubri- 
cating oil manufacture. Chemical treat- 
ment of heavy oil stocks becomes lighter, 
much of it is eliminated in certain plants. 
Then comes news of the perfection of a 
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mercury-vapor vacuum distillation system 
which refines lubricating oils at lower 
costs, and eliminates filtration. There are 
experiments going forward in the research 
laboratories of the industry which.may to 
a large extent revolutionize methods and 
processes and render obsolete what today 
is considered the best in equipment. Re- 
search not only provides improved meth- 
ods but brings new products into the 
scheme of things. Unsaturates and aro- 
matics for example, become indispensable 


almost over-night, instead of despised. 
The advent of tetraethyl lead, a new 
product from the research laboratory 


changed the entire aspect of this major 
industry in a bewilderingly short time. 


No More Burning Days 
EFORE many years refiners will be 
operating units which ‘will recover 


valuable products from the well 
known “B. S.” of the oil flelds. Good 
fuel oil, heavy distillates, and wax, 


replace the 


perhaps carbon black, will 
seen in the 


present billows of smoke 
flelds on burning days. Research can 
produce a water free solution of pro- 
ducts from basic sediment, in fact is 
doing it. The solution of wax, heavy dis- 
tillate and fuel oil from “B.S.” may be 
cracked into gasoline, stove distillates, and 
residuum, while the so-called “fixed- 
gases” might just as well be the source of 
a worthy list of valuable higher alcohols 
and esters. Other processes present them- 
selves. The list of possibilities based 
upon a little knowledge of present day re- 
search programs underway in the United 
States is too long for presentation here. 


The following list of companies and 
information included as to their research 
work is taken from Bulletin 60 of the 
National Research Council. Due to the 
negligence of many companies, or their 
reticence in giving proper information, 
the list is not complete. In the introduc- 
tion of Bulletin 60 the writers say “It is 
not claimed that the present compilation 
represents a complete list of the industrial 
research laboratories in the United States. 
Many of the firms who did not answer 
our questionnaire undoubtedly maintain 
research laboratories. A few who did 
answer indicated their unwillingness to be 
listed in such a compilation. However, it 
probably gives a fair survey of industrial 
research in the United States.” No doubt 
several oil companies neglected to coop- 
erate with the council, for there are sev- 
eral well known organizations conducting 
important research investigations which 
are not represented in the compilation. 

The Atlantic Refining Company, 3144 
Passyunk Avenue, Philadelphia. Research 
and development staff: Dr. T. G. Del- 
bridge, 20 assistants, 26 chemical engi- 
neers, 12 mechanical engineers and 23 as- 
sistants. Research work: Fundamental 
investigations on the physical and chem- 
ical properties of petroleum and its prod- 
ucts; study of manufacture and _ utiliza- 
tion of petroleum products, including 
manufacturing and testing equipment; 
heat and power generation and utilization. 

Barton, Manning & Warner, 701 South 
Palm Avenue, Alhambra, California. Re- 
search jointly directed by Paul Barton, 


Paul Manning and Lester Warner. One 
physicist and three engineers. Research 
work: Practically full time on develop- 
ment of processes and apparatus for 
chemical engineering and petroleum in- 
dustries; development of processes and 
apparatus for utilization and manufacture 
of gasoline and by-products from natural 
gas; electro-chemistry and lubricants. 


Bijur Lubricating Corporation, 250 West 


54th Street, New York, N. Y. Joseph 
Bijur, director; five engineers, seven 
draftsmen and seven mechanics. Re- 


search work: lubrication in general from 
a central source of supply, solution of 
proper materials and proper oils for im- 
proved lubrication. 


Doherty Research Company, 60 Wall 
Street, New York. Laboratory at Empire 
Refineries, Inc., Okmulgee, Oklahoma. 
Research staff: S. R. Merley, director; 
two chemists, one engineer and operators. 
Research work: full time spent in the de- 
velopment of most suitable commercial 
method, using semi-plant scale apparatus, 
for the manufacture of higher mixed al- 
cohols and esters from petroleum gases; 
accurate cost data relative to the different 
steps in the manufacture of bulk prod- 
ucts. 


Empire Refineries, Inc., Tulsa, Okla- 
homa. Laboratory at Okmulgee, Okla- 
homa. Research staff: Arthur L. Davis, 


engineers 
work; 


director, three chemists, two 
and two assistants. Research 
two-fifths time on development of new 
products with special attention to funda- 
mental chemical and physical properties. 


Ethyl Gasoline Corporation, 25 Broad- 
way, New York. Laboratory at 320 Yonk- 
ers Avenue, Yonkers, New York. Re- 
search staff: Graham Edgar, director; 
seven chemists, four engineers, and 10 
mechanics, automobile drivers, laboratory 
and clerical assistants. Research work, 
studies of detonation in motor fuels, 
knock suppressors and inducers; high 
compression automobile engines ; measure- 
ment of knock characteristics of fuels, 
fuel standards, large amount of synthetic 
organic research is carried out. 

Galena-Signal Oil Company, Franklin, 
Research staff: Charles 
four chemists, one 


Work: pe- 


Pennsylvania. 
B. Karnes, director; 
engineer and two assistants. 
troleum and its products. 


Gulf Pipe Line Company, Houston, 
Texas. Research staff: F. M. Seibert 
and two trained research men. Work: 


Methods of production and transportation 
of oil, special problems on treatment of 
crude oil emulsions, conservation of oil, 
gas, etc. 


Hope Natural Gas Company and af- 
filiated companies, 545 William Penn 
Way, Pittsburgh, Pennsylvania. Subsidi- 
aries of Standard Oil Company of New 
Jersey. Laboratories at the Mellon In- 
stitute, and the McKeesport Gas Com- 
pressing Station of the Peoples Natural 
Gas Company, Pittsburgh. Research staff : 
James B. Garner, director; two chemists, 
one chemical engineer. Work: Refining 
of natural gas to effect recovery of by- 
products: thermal decomposition of nat- 
ural gas and its constituents; processes 
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for increasing oil and gas production 
from oil fields. 

Humble Oil & Refining Company, 
Houston, Texas. Laboratory at Bay- 
town, Texas. Research staff: Stewart 
P. Coleman, director; 11 chemists, seven 
engineers and 11 assistants. Rescarch 
work: Improvements in existing methods 
of petroleum refining and the develop- 
ment of new methods; the design of 
chemical engineering equipment with the 
view to its use in the refineries of the 
company; control of all refinery opera- 
tions; development of methods of utiliza- 
tion of by-products ; fundamental research 
on chemical problems having a_ direct 
bearing on the petroleum industry. 

Index Shale Oil Company, Camp Index, 
De Beque, Colorado. Research staff: W. 
S. Mallory, Jr., director; one chemist, one 
engineer and one assistant. Work: Full 
time on shale, shale oil, and allied prod- 
ucts. 

Lion Oil Refining Company, El Dorado, 
Arkansas. Research staff: F. B. Stamp- 
er, chief inspector, two chemists, one en- 
gineer and three assistants. Work: Pe- 
troleum products. 

Marland Oil Company, Ponca City, 
Oklahoma. Research staff: W. P. Hase- 
man, director; four chemists, six physic- 
ists, nine engineers, two geologists, four 
instrument makers, 12 research assistants 
and five clerks. Research work: Nine- 
tenths of time on invention of new and 
improvement of existing forms of geo- 
physical equipment and apparatus, and 
geophysical exploration development; in- 
vention of new, and improvement of ex- 
isting forms of apparatus applicable to 
the petroleum industry, and the develop- 
ment of improved methods and processes 
for the production and recovery of petro- 
leum; study of petroleum and its products. 

Mid-Continent Petroleum Corporation, 

Tulsa, Oklahoma. Research staff: H. T. 
Bennett and about 40 chemists, physicists, 
engineers and assistants. Work: Petro- 
leum and petroleum products. 
Refining Company, Casper, 
Wyoming. Laboratory at Midwest Gas 
Plant, Midwest, Wyoming. Research 
staff: Hayes W. Young, director; three 
chemists, one engineer, one assistant. 
Work: Problems connected with the pro- 
duction and transportation of gas and oil 
and production of natural gas gasoline. 

The Ohio Grease Company, Londonville, 
Ohio. Staff: One chemist. Work: 
Analysis of oils, fats, greases, such as are 
required in a grease factory; petroleum 
and its products; lubricants, boiler feed 
water. 

Pan-American Petroleum & Transport 
Company. New Orleans, La. Laboratory 
at Destrehan, Louisiana. Research chem- 
ists, three. Work: Full time on petro- 
leum refining processes. 

Phillips Petroleum Company, Bartles- 
ville, Oklahoma. Research staff: E. K 
McKee, director; four chemists, five en- 
gineers. and,,three others. Work: Oil 
production problems, corrosion, emulsion; 
oil treatment; water problems. 

Pioneer Paper Company,-55th and Al 
meda St., Los Angeles, California. Re 
search staff: Maxwell E. Campbell, 
director; two chemists and one assistant. 
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(Operate asphalt plant). Research work: 
Time on asphalt, paper fibers, and bitum- 
jnous substances. 

Pure Oil Company, Moore Oil & Re- 
fining Company. Division, York and Mc- 


Lean Avenues, Cincinnati, Ohio. Re- 
search staff: C. J. Shappell, resident 
chemist, and two assistants. 


Petroleum Corporation, St. 
Louis, Mo. Laboratory at Wood River 
Refinery, Wood River, Illinois. Research 
staff: S. Tymstra, chief chemist; two 
chemists and five assistants. Research 
work: Petroleum refining. 

Shell Company of California, Martinez, 
California, refinery. Research staff: 
seven chemists under direction of chief 
technologists. Work: Various subjects 
relating to manufacture of natural and 
synthetic products from crude oil. 

Simms Oil Company, Dallas, Texas. Re- 
search staff: H. L. Kerr, director; two 
chemists and two assistants. Research 
work: Development of plant and treat- 
ing problems of various kinds of crude 
oils and products obtained from these 
crude oils on distillation; research with 
reference to certain oil sands; other re- 
search problems with reference to petro- 
leum refining. 

Sinclair Refining Company, 45 Nassau 
Street, New York, N. Y. Laboratory at 
East Chicago, Ind. Also experiment plants 
at various refineries. Research staff: E. 
W. Isom, director; four chemists, nine 
engineers and 20 assistants. Research 
work: Experimental and. development 
work for improvement of petroleum re- 
fining processes and products, and the 
development of new processes and prod- 
ucts. 

Standard Oil Company of California, 
San Francisco, California. Branches at 
Richmond, El Segundo and Los Angeles, 
California. Research staff: R. A. Hal- 
loran, manager ; 46 chemists, seven hpysic- 
ists, 35 engineers and 114 others, includ- 
ing administrative personnel, clerks, ma- 
chinists, laboratory assistants, operators, 
etc. Research work: Problems pertain- 
ing to the location, production, transpor- 
tation, refining and uses of petroleum and 
its products. 

Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago. Main 
Laboratory at Whiting, Indiana. Other 
laboratories at Wood River, Illinois, and 
Casper, Wyoming. Research staff: F. M. 
Rogers, director; six assistant directors, 
48 chemists, of whom 20 are in research 
Work and 15 in analytical work, and 13 
men in other capacities. Work: Manu- 
facture of gasolines, solvents, diluents, 
lubricants, tree sprays, insect sprays, trans- 
former oils, knitting oils, railroad oils and 
teases. Considerable fundamental] re- 
search is carried on relating to the chem- 
cal constitutions of many petroleum prod- 
ucts. 

Standard Oil Company (New Jersey), 

Broadway, New York. Central labora- 
tory at Linden, New Jersey. Other labo- 
Tatories at principal plants of the com- 
Pany in the United States and abroad. 
€search staff: Frank A. Howard, man- 
ager; C. O. Johns, director research di- 
vision; N. E. Loomis, director experi- 


Roxana 


mental division; C. A. Straw, patent di- 
Vision ; | 


». F. Carver, chief chemist. Re- 


search work: Petroleum production, prod- 
ucts and refining, natural and artificial 
gas; higher alcohols; chemical and physi- 
cal research on motor fuels and lubricants, 
household and garden insecticides. 

Swan & Finch Oil Corporation, 522 
Fifth Avenue, New York. Laboratory at 
Bayway, New Jersey. Research staff: A. 
R. Lange, director, and two chemists. 
Work: Petroleum products. 

Texas Pacific Coal and Oil Company, 
Fort Worth, Texas, and Thurber, Texas. 
Research staff: One chemist and one 
engineer, at Thurber. Work: Removal 
of paraffin from oil wells, increasing re- 
covery of oil from already proven de- 
posits. Fort Worth research staff: F. 
R. Staley, chief chemist, and four assist- 
ant chemists. Work: Petroleum products 
and improvement refining processes. 


Tide Water Oil Company, East 22nd 
St., Bayonne, New Jersey. Research staff : 
Mortimer C. Bloom, director; seven 
chemists, one engineer and two assistants. 
Work: Investigating new and improving 
present processes and products allied to 
petroleum, motor testing laboratory de- 
voted to investigation of lubricants and 
fuels. 

Union Oil Company of California. Los 
Angeles, California. Laboratories at 
Wilmington and Oleum, California. Re- 
search staff: R. E. Haylett, director; 45 
chemists, one physicist, four engineers and 
two paleontologists. Also routine inspec- 
tors, clerks, etc. Problems of production 
and refining of petroleum and utilization 
of its products. 

Universal Oil Products Company, 310 
South Michigan Avenue, Chicago. Labo- 
ratory at Riverside, Illinois. Research 
staff: Warren F. Faragher, director of 
laboratories; Gustav Egloff, director of 
research; Jacque C. Morrell, assistant to 
Dr. Faragher; 10 research chemists and 
three assistants, seven laboratory analysts, 
nine mechanical engineers and draftsmen, 
11 mechanics, electricians and construc- 
tion men, three library researchers, 21 still 
operators and helpers, six stenographers 
and typists, and 20 miscellaneous laborers. 
Research work: Fundamental research 
in petroleum chemistry and engineering, 
particularly addressed to the problems of 
cracking and refining of resultant prod- 
ucts to commercial use. 

Vacuum Oil Company, 61 Broadway, 
New York. (producers, refiners and 
marketers of petroleum for all purposes, 
and products used in the leather indus- 
try). Also manufacturers of shipping 
containers for their own petroleum prod- 
ucts. Research laboratory located at 
Palusboro, New Jersey. Research staff: 
Four research chemists, two chemical en- 
gineers, one automotive engineer, 11 as- 
sistant research chemists, two assistant 
automotive engineers, seven operatives, 
tives, eight office and general help. Re- 
search work: Problems covering im- 
proved new methods of manufacture 
and equipment for same; study of serv- 
ice conditions to be met by all petroleum 
products; automotive problems involving 
both fuels and..lubricants; academic in- 
vestigations related to all the foregoing. 

Ventura Refining Company, Fillmore, 
California: Research staff: J. W. Weir 
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and seven assistants. Work: Petroleum 
refinery problems. 
Waverley Oil Works Company 54th 


Street, A. V. R. R,. Pittsburgh, Pennsyl- 
vania. Research staff: William T. Sie- 
ber, director; two chemists, one assistant. 
Work: Petroleum and its products; de- 
velopment of new products and uses for 
them; special attention is given to de- 
velopment of new petroleum greases and 


soaps. 
Of the National Research Council’s 
Bulletin No. 60, list of Industrial and 


Consulting Research Laboratories, there 
are 90 vvho state that all or part time is 
given to study of petroleum and its prod- 
ucts. Kindred subjects are under investi- 
gation by the same group of 90 and a 
number of other laboratories. In answer 
to questionnaire, 10 laboratories reported 
research in asphalt, for example: Car- 
bon is studied by 11. Completing a select- 
lected list of research endeavors we find 
the following interesting information: 
Corrosion, studied by 31 laboratories; 
evaporation, four laboratories; filtration, 
35; fuels, 93; fuel utilization by 64; gases 
for fuel, 44. Two laboratories report 
work in geophysics, five in recording in- 
struments; lubricants by 72; temperature 
control, four, and oil shale by four. 

In addition to the list published here- 
with there are a large number of refining 
and natural gasoline manufacturing com- 
panies in the petroleum industry who are 
known to be conducting valuable research 
in petroleum and related subjects, but 
these companies and information regard- 
ing their work and laboratories are pur- 
posely omitted for the reason that omis- 
sion in the Research Council’s Bulletin 
No. 60 seemingly signifies their unwilling- 
ness to be included in such a list. 





REFINERY STATISTICS 

A compilation of petroleum refinery 
statistics, covering the year 1926, has been 
issued by the United States Bureau of 
Mines, Department of Commerce, as Bul- 
letin 289, by G. R. Hopkins, associate 
petroleum economist. 

The consumption of petroleum products 
in the United States in 1926 amounted 
to a grand total of about 775,000,000 
barrels, an increase over 1925 of 7 per 
cent. Exports in 1926 increased 10 per 
cent over the figure for 1925. 

The percentage yield of gasoline, the 
sale of which contributes approximately 
one-half of the total gross income of the 
refining industry, continue to increase at 
the expense of the relatively low-priced 
fuel oil. 

Until the latter part of the year, the 
production of crude petroleum ran very 
close to or below requirements, with the 
result that most classes of stocks were 
reduced, and more and more gas oil and 
fuel oil was diverted to cracking stock. 
The overproduction of crude petreleum, 
which began late in 1926 and continue-l 
in 1927, made itself felt chiefly in 1927. 

Copy of Bureau and Mines Bulletin 
289, “Petroleum Refinery Statistics, 1926,” 
may be obtained from the Superintendent 
of Documents, Government Printing 
Office, Washington, D. C., at a price of 
20 cents. 
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Western Petroleum Refiners Plan 
Cooperative Research 


Committee also appointed to study retail marketing problems; 
new officers named at meeting at Kansas City 


ANSAS CITY, MISSOURI— 
K  tmoroved marketing methods and 

cooperative research were the sub- 
jects before the Western Petroleum 
Refiners Association at its annual meeting 
here March 6. No final decisions were 
reached in either field but development 
indicated the possibility of the organiza- 
tion taking steps to better the position 
of its members through these fields in 
the future. 

The plan of “posted tank car prices” 
on gasoline is one possibility. It is men- 
tioned by C. L. Henderson, chairman of 
the marketing committee, at the close of 
his report on markets and prices. On 
motion of D. W. Moffitt, the newly elect- 
ed president, Roy B. Jones, was author- 
ized to name a committee, which will 
investigate the subject of posting gasoline 
prices and report back to the organiza- 
tion. 

The idea behind the posted tank car 
prices is to have representative reflning 
concerns post prices on gasoline f. o. b. 
plants in the hope that such postings 
will come to be accepted as the market 
of the day or period. 

Discussion that followed this suggestion 
was both favorable and unfavorable to 
the plan. B. L. Majewski, vice president 
of the Shaffer Oil & Refining Company 
of Chicago, said that his concern was in 
favor of such a method. Roy B. Jones 
said the refiners of Wichita Falls district 
are of the opinion that posted prices will 
come and he said this seemed like a proper 
time to start the practice. R. R. Irwin, 
vice president of the White Eagle Oil & 
Refining Company, Kansas City, spoke 
in favor of the practice. Mr. Irwin is 
something of a pioneer advocate of the 
plan. 

D. W. Moffitt, vice president of the 
Mid-Continent Oil Corporation, said he 
had been unable to see the benefits claim- 
ed for the plan. He, however, added that 
nothing offering improvement for the re- 
fined market should be overlooked, and 
made the motion for the naming of the 
committee. 

In his report Chairman Henderson pre- 
sented figures to show how the refiners 
have consistentiy made gasoline in excess 
of normal demand, with the result that 
the prices have been below normal. 


Cooperative Research 


Over a long period the Association has 
been considering the matter of a program 
of cooperative research. The chief topic 
of the meeting of the afternoon was co- 


By GRADY TRIPLETT 


operative research. Dr. F. C. Whitmore 
of Northwestern University but at present 
with the National Research Council, dis- 
cussed the benefits of cooperative re- 
search. He pointed out the benefits it 
has brought other industries and speci- 
fied steps any organization should take 
in undertaking such a program. 

Research, he defined as “getting the 
facts.” He said that he had come to 
believe that too much is being expected 
of research. “Some business men seem to 
look on this as a sort of magic that will 
cure business ills,” he said. “Research 
may be employed to get a business out 
of a hole. It is much better, however, 
to adopt research to prevent a business 
or industry from getting into a hole.” 

Research, he explained, is usually to 
expensive for the concern. But it is feas- 
ible for many concerns in one industry. 
He spoke of what the packing industry 
has gained from a cooperative research 
program. 

“If you get down to close study of 
what research is doing,” he said, “you 
will find that its marvelous results are 
just hard work. Time and money are 
essential. When investigations reveal a 
new fact, often the fact is useless. It can 
bring no immediate return. So it takes 
money to afford digging after such facts. 
Then it takes facts to make these new 
facts valuable. Research will pay an in- 
dustry if it is carried over a long enough 
period and has good management.” 

His recommendation was that a re- 
search program, if adopted, should pro- 
vide for work over a sufficient period 
for it to bring return on the investment; 
that the scientists given the work to be 
given something to do; and that only the 
best of men be given the work. 

Discussion was led by Dr. Roy Cross 
of the Kansas City Testing Laboratories 
and by Dr. H. P. Cady of the University 
of Kansas. 


Attitude of Government 

In his annual report Fayette B. Dow, 
Washington counsel, said he did not ex- 
pect tax reduction to be as liberal for 
corporations as it would have been had 
some measure been passed prior to March 
15. His estimate that a reduction of 
from 1 to 2 per cent. could be expected 
by corporations. 

Concerning the attitude of the govern- 
ment toward the petroleum industry, he 
said: 

“There never has been as plain an in- 
vitation for an industry to set its econom- 
ic house in order as has been given the 


oil industry. The way is open for as 
constructive measures as the intelligence 
of this industry can devise.” 

His statement concerned the attitude 
of government officials in relation to the 
recent report of the Committee of nine, 
named by the American Petroleum Insti- 
tute. 

Slight changes were made in the consti- 
tution and by-laws. The executive com- 
mittee was reduced from eleven to seven 
members, four of whom are ex-officio 
by virtue of offices as president and vice 
presidents. 

A committe on retail marketing, to be 
composed of five members, was added to 
the list of committees. 

The number of directors was reduced 
from twenty-seven to twenty-one. 


Officers Named 

Roy B. Jones, president of the Pan- 
handle Refining Company of Wichita 
Falls, Texas, was elected president of 
the association at the morning session. 
The three vice presidents are George D. 
Locke, Barnsdall Refining Company, 
Chicago; M. J. Grogan, Louisiana Qi! 
Refining Corporation, Shreveport; and E. 
W. Goebel, Manhattan Oil Company. 

The board of directors chosen consists 
of John McE. Ames, Kanotex Refining 
Company, Arkansas City, Kansas; H. T. 
Ashton, Lubrite Refining Company, St. 
Louis; D. E. Buchana, Chestnut & Smith 
Corporation, Tulsa; F. W. Burford, 
Crystal Refining Company, Shreveport; 
Sheldon Clark, Sinclair Refining Com- 
pany, Chicago; Sam C. Collins, Marland 
Refining Company, Ponca City; L. & 
Crawford, Producers & Refiners Corpo- 
ration, Denver; A. L. Derby, Derby Oil 
Company, Wichita, Kansas; T. T. Eason, 
Boline Refining Company, Enid, Okla 
homa; A. F. Garrett, Tidal Refining 
Company, Tulsa; John L. Gray, Shaffer 
Oil & Refining Company, Tulsa; R. ® 
Irwin, Whie Eagle Oil & Refining Com 
pany, Kansas City; Edward D. Lev, 
Pierce Oil Corporation, St. Louis; Edgat 
J. Marston, Texas Pacific Coal & Oil 
Company, Fort Worth; L. B. McCammon, 
Transcontinental Oil Company, Tulsa; 
I. H. Patton, Western Oil Corporatiom, 
Tulsa; R. B. Pringle, Independent Oil & 
Gas Company, Tulsa; D. P. Hamilton, 
Root Refineries, Inc., Shreveport; C L 
Henderson, Vickers Oil Company, Wich- 
ita; F. W. Godbear, Roxana Petroleum 
Corporation, St. Louis; and W. M. 
Davis, Phillips Petroleum Company, Batt 
lesville. 
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Blue Solution Treatment of Pressure 


Distillate 


By W. R. HOUNSELL 


Refinery Superintendent, Houston Oil Company 


HE blue solution treatment of 
T pressure distillate was originally 

developed and adapted to the re- 
quirements of a refinery, running pres- 
sure distillate from its Dubbs cracking 
system. The crude oil charged to these 
units was the well known Smackover 
Heavy, of 18.0 Be gravity, containing 
25 per cent sulphur and usually 1.5 per 
cent B. S. & W. There was no natural 
gasoline in the crude, the flash being 
225 degrees F. (open cup), and the cold 
test was below zero. 

After passing through heat exchang- 
ers, the crude, at a temperature of 
about 400 degrees F. was charged into 
the dephlegmators and thence refluxed 
to the fire tubes. The transfer temper- 
ature to the expansion chambers, was 
averaged at 850 degrees F., and the 
plant was 150 pounds per 
square inch. As the plant was operated 
to produce a strictly specified fuel oil, 
the amount of pressure distillate com- 
ing Over was around 18 per cent. 


pressure 


Due to the production of hydrogen 
sulphide, hydrogen chloride and naph- 
thenic acid, in the process, corrosion of 
equipment and contamination of the 
distillate, presented certain difficulties. 
This corrosion was minimized by com- 
plete insulation of all equipment con- 
taining vapors by the introduction of a 
dilute ammonia solution into the distil- 
late vapor line, and by the substitution 
of brass condenser sections. The dis- 
tillate was carefully kept in a neutral 
condition by manipulation of ammonia 
input, and was further washed with wa- 
ter, in two successive washers, on its 
way to the tanks. 


This preliminary washing of the 
Pressure distillate was very essential, 
and it went a long way toward helping 
the subsequent treatment, and, by elim- 
inating most of the hydrogen sulphide, 
it prevented corrosion of lines and 
tanks, and enabled the men to work 
without fear of the toxic effect of this 


gas. I’ hydrogen sulphide were al- 
lowed to remain in the distillate, it 
would be partially oxidized by the sul- 
Dhuric «cid during treatment, and ele- 


mentary sulphur would be dissolved by 
the oil, This fact would make the cor- 
Tosion t.st on the subsequent gasoline 
very doubtful, if not inacceptable. 


Wher, confronted with the absolute 
rent of producing from this pres- 
‘ure distillate, an anti-knock gasoline, 


with new navy distillation, sweet to 
the doctor test, 25 color, corrosionless, 
sweet odor, and stable to direct sun- 
light, it can readily be realized that a 
special treatment, and patent protection 
of such successful treatment, is neces- 
sary. 

The best known treating methods in 
general use for plant operation would 
give some, but not all, of the require- 
ments for the final product. These 
methods were as follows: The acid and 
Doctor method; the Doctor acid and 
Doctor method (these were used with 
and without excess of litharge and sul- 
phur); the Sodium and Calcium Hypo- 
chlorite method (both strongly and 
slightly alkaline); the Acid, Centrifuge 
and Contact Filter method; and the Va- 
por Contact method. The Edeleanu 
(sulphur dioxide) method was not used, 
as it was considered impracticable in 
this instance. 


The Doctor Failed 

It was disconcerting to discover that 
the good old “stand-by” Doctor solu- 
tion, simply could not treat the pres- 
sure distillate to make the type of gas- 
oline required, and, as the experimental 
work with plumbite solutions became 
more and more intricate, it also became 
more and more evident, that there were 
certain unusual sulphur compounds 
present in the raw distillate, which re- 
fused to dissociate in the presence of 
sodium-plumbite solutions. Fully rea- 
lizing that the distillate contained un- 
usually high percentages of cyclic com- 
pounds and unsaturated chains, it was 
decided that any large amount of con- 
centrated sulphuric acid would be out 
of the question, as a means of removing 
the majority of the undesirables, al- 
though some acid would be needed to 
remove the diolefins and other gum- 
forming compounds. On account of the 
instability of the freshly cracked dis- 
tillate, an unstable compound, contain- 
ing a halogen like chloride or bromine, 
although acting as a beneficial oxidiz- 
ing agent, forms addition products, 
which, in turn, form acids during com- 
bustion, and therefore do not make de- 
sirable reagents for treating. 


This treating problem resultantly re- 
solved itself into the task of finding an 
alkaline solution of a fairly unstable 
metallic salt, which would react with 
the combined sulphur of the distillate 
to better advantage than would an al- 


kaline solution containing a salt of lead 
(doctor solution). 


As a balm for the mental anguish of 
more edified technical readers, it would 
be well to explain that many chemical 
terms are being used herein, in a very 
loose manner, for the sake of clarity. 


Among the available metals, judging 
from their best known reactions, silver, 
copper, mercu:y, arsenic and antimony, 
seemed to have a greater affinity for 
combined sulphur than had lead. In 
addition, ammonical solutions of silver 
and copper salts react with the odorif- 
erous acetylenes, forming salts which 
are insoluble in the oil. 


Copper was finally chosen as the 
metallic element needed in the desired 
treating solution, and various alkaline 
solutions of this metal were experi- 
mented with. The solution that seemed 
to be the most satisfactory from all 
angles was cupric ammonium hydrox- 
ide, made by pouring a cold solution of 
copper sulphate into a cold solution of 
sodium hydroxide, and then by adding 
a slight excess of ammonium hydroxide, 
or until the gelatinous precipitate of 
cupric hydroxide was taken into solu- 
tion, forming the characteristic deep 
blue coloration. The equations for these 
reactions are: 
CuSO,.5H:0+2NaOH=Cu(OH).:+ 

269.64 80 Na2SO,-+5H:,0O. 
Cu(OH).+4NH,OH=Cu(NHs).(OH)s2 

140.04 165.61 
+4H,0O. 


The numbers beneath the bases and 
salts represent the molecular combin- 
ing weights, so that 269.64 unit weights 
of blue-vitriol crystals, containing five 
molecules of water of hydration, com- 
bine with 80 of caustic soda to form a 
light blue precipitate of cupric hydrox- 
ide, which dissolves on addition of 
140.04 weights of ammonium hydroxide. 
The final blue solution contains 165.61 
weights of cupric ammonium hydrox- 
ide, together with the inactive sodium 
sulphate from the first reaction. When 
using industrial chemicals, the above 
ratios cannot be used unless the per- 
centage impurity of these chemicals is 
known, and the ratios changed accord- 
ingly. Commercial caustic soda might 
be only 85 per cent sodium hydroxide, 
and the customary 26 degree ammonia 
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contains only 29 per cent ammonia gas 
by weight. 
Adaptation Problems 

After the desired product had beea 
made experimentally by the judicious 
use of the chemicals, and manipulation 
of the subsequent fractionation, the 
adaptation of the entire process to the 


commercial scale of plant operation, 
presented some additional problems, 
which were chiefly mechanical and 


soon remedied. 

The copper sulphate was dissolved in 
hot water, in two small cypress wood 
tanks, elevated above the height of the 
mixing tank was allowed to cool, and 
the solution gravitated into the caustic 
soda solution to the required gauge 
reading. The 26 degree Be ammonia 
was then delivered from the shipping 
drum by compressed air displacement 
and thence through a spray into the 
bottom of the mixture, until the whole 
mass changed to a deep blue color and 
the odor of ammonia became noticeable. 
It is not necessary to weigh the am- 
monia as the abrupt transformation to 
the blue color serves as an efficient 
indication to the completion of the re- 
action. The final solution was then 
run by gravity, to the blow-cases for 
use in the treating system. 

The pressure distillate, after having 
been produced by the cracking units, 
was washed with two successive water 
washes. One of the washes was per- 
formed by means of a water spray in- 
side the run-down line, farthest from 
the tanks, and the other in a vertical 
scrubber column, near the run-down 
tank; thus giving the distfllate a thor- 
ough wash to remove the water-soluble 
impurities, before being stored. 

From storage the distillate was 
pumped to the continuous treaters. 
Sulphuric acid of 62 degrees Be. grav- 
ity, to the amount of seven pounds per 
barrel, was introduced from a _ blow- 
case, intimately mixed in vertical orifice 
columns, and the mixture settled in the 
first vertical shell, from which a con- 
tinuous stream of sludge separated. 
The second shell of the system settled 
the remainder of the sludge acid, which 
was drawn off periodically, the oil trav- 
eling to the third and fourth shells, 
where it received two successive spray- 
water washes, and from these to a 
surge tank. The oil was picked up 
from this tank by the second pump, the 
blue solution introduced from the blow- 
case, thoroughly mixed in orifice col- 
umns, and settled in the fifth shell, 
from which it flowed to the treated dis- 
tillate storage. 

The alkaline sludge, running from 
the fifth shell, contained a black and a 
green precipitate, and the liquor had a 
faint blue color. When the liquor has 
a perceptible blue color, the operator 
knows he is feeding too much blue- 
solution to the system, and when it 
shows no trace of the blue, the reverse 
is evident. In this manner, the reaction 
of the cupric-ammonium-hydroxide, al- 


though theoretically complicated, is 
easily controlled, and in this respect 
also it is more satisfactory than most 
other practical treats. It is evident 
that the practical control of the blue 
solution treatment is just as accurate as 
though. a chemist titrated the mixture 
of oil and chemical solution to the end 
point with an indicator present. The 
time of contact factors are perceptibly 
better than for a doctor treatment. 

The steam distillation and fractiona- 
tion of the vapors from the treated- 
pressure-distillate are subjects of 
common knowledge, and no_ special 
equipment or procedure is necessary in 
this instance. 

Uniform Product 

The gasoline produced by this meth- 
od is always of uniform quality, judging 
from the severe tests specified, prob- 
ably because the control of the blue 
solution treatment can be so simply 
held uniform. 

The raw pressure distillate is com- 
posed largely of members of the paraf- 
fin series (CaHon pius 2), the olefin series 
(C, Han), acetylene and diolefin series 
(Ca Hon minus 2), benzene series (Ca Ha» 
minuss), Napthene series (CaHa 
minus ¢ Plus He), and compounds of sul- 
phur. The sulphur content of the 
distillate is distributed among several 
combinations, such as elementary sul- 
phur (S), hydrogen sulphide (H.S), 
thiopanes (C,aHaS), sulphones (C, 
H.» SO:, alkyl sulphides (C» Ha plus 
1SH), and alkyl sulphates (Cz H2" pius 1) 
SO.. 

The paraffins in the oil range from 
methane gas, which is héld in the oil 
by absorption, to heavy dolids, which 
are only present in minute quantity in 
a well-fractionated distillate. They are 
chain compounds of very stable con- 
struction, the molecule being satarated 
or strongly bonded together with the 
carbon atoms, forming a strong foun- 
dation, the general formula of which 


ns H 
is H—C—C—C—....—C—H, for the 
H H H 


normal paraffins. Under treating con- 
ditions, these hydrocarbons are not re- 
acted upon by either the acid or the 
blue-solution, and are desirable constit- 
uents of the final product. When the 
secondary and tertiary isomers of the 
series are present, they are acted upon 
by any large amount of strong acid, 
which condition must be avoided. 

The olefins contain two atoms of hy- 
drogen less than do the corresponding 
paraffins, and so are called unsaturated 
hydrocarbons. This condition in the 
molecule causes a double bond to be 
formed between two carbon atoms, 
which is, however, in itself an unstable 
condition when compared with singly 
bonded atoms. Excess of sulphuric 
acid polymerizes and absorbs some 
of the olefins. These polmerized ole- 
fins are desirable components, although 
their formation undoubtedly lowers the 
gravity and raises the initial boiling 
point of the distillate, so that the orig- 
inal olefins are much more desirable 
than their polymers. . The olefins ab- 
sorbed by the acid form low-boiling 
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esters, which are drawn off with the 
ecid-sludge, and which may be hydro- 
lized into secondary alcohols by adding 
water. These latter reactions are used 
commercially in the production of iso- 
propyl alcohol from petroleum prod- 
ucts, under patent protection, by certain 
large refining companies. From the 
foregoing, it is evident that the chief 
reason for avoiding highly concen- 
trated, or large excesses of sulphuric 
acid, as a treating medium, is to pre- 
vent the destruction of the highly de- 
sirable olefin content. Due to higher 
concentration of carbon atoms, in the 
molecules of an olefin, over the concen- 
tration in the corresponding paraffin 
molecule, the heat or power value of 
the olefins is greater, and the detona- 
tion or “knocking” under usual com- 
bustion conditions is less than for the 
paraffins, 

On the other hand, while the olefins 
are being formed under high tempera- 
ture and pressure, from a _ sulphurouws 
oil, some of them take on a sulphur 
atom to form thiopanes, while others 
add hydrogen and sulphur to their 
structure to form alkyl sulphides and 
mercaptans. ‘ 

The acetylenes and diolefins contain 
two less hydrogen atoms than the ole- 
fins, and four less than the paraffins, 
in the molecule. The acetylenes con- 
tain one triple-bond between carbon 
atoms, and the diolefins contain two 
double bonds which characterizes these 
hydrocarbons as being very highly 
unsaturated. These compounds are 
very undesirable in the finished gaso- 
line, as they are the chief causes of 
coloration, gumming of engine - parts, 
foul odor, and instability during stor- 
age. Their satisfactory removal there- 
for is imperative; but, as some are 
absorbed by the acid, some polymer- 
ized to the desirable aromatics, and 
some removed as organic salts of cop- 
per, this is possible. 

An Ideal Gasoline 

The benzene, or aromatic series, is 
not as unsaturated as might be sup- 
posed from the general formula; be- 
carbon atoms are bonded 
The mol- 


cause the 
together in ring formation. 
ecule contains three pairs of double 
bonded carbon atoms, and consequently 
a large number of substitution and ad- 
dition products are possible. Due to 
this, sulphonation must be prevented 
by not using a too highly concentrated 
sulphuric acid during treatment. Then 
again, due to the high concentration ol 
carbon atoms, the calorific value and 
absence of detonation effect of the gas 
oline can be attributed also to the pres 
ence of this series of hydrocarbons. 
The aromatics should not be used 
alone as a fuel for internal combustio® 
engines, on account of their slow com 
bustion and tonsequential carbon dep 
sition; although the resultant smooth 
operation of the engine cannot be de- 
nied. ‘The aromatics and paraffins, 
burning together, offset the objections 
attributed to each individually and com 
stitute the ideal gasoline. Whereas the 
olefins, the diolefins, aromatics, 14> 
(Continued on page 112) 
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THE PARCO REFINERY, SHOWING STACKS 2, 3 AND 4 MENTIONED IN THE ACCOMPANYING ARTICLE 


Construction Details tor Concrete 


URING the past 10 years, the 
use of concrete chimneys in pe- 
troleum refineries has reached 

the point where concrete is used in 
building chimneys on all new installa- 
tions almost to the exclusion of all 
other materials. Further, concrete 
chimneys are gradually replacing the 
few steel stacks that exist in some of 
the older refineries 


The advantages of a concrete chim- 
hey are self-evident, chief of which be- 
ing its permanence and relative free- 
dom from attack by flue gases on the 
inside and by the weathering influ- 
fnces of rain, etc., on the outside. 

A typical engineering practice as to 
the dimensions of concrete chimneys 
that arc built in petroleum refineries 
's shown in the following description 
of the four concrete chimneys con- 
Structed at the Parco, Wyoming, re- 
finery Producers and Refiners Cor- 
Poration. These chimneys were built 
for use n connection with the opera- 
“lon of the Dubbs pressure stills, the 
Combine! boiler and power plant and 
ne each for the two batteries (10 





Stacks 


By H. L. KAUFFMAN 
Associate Member A. S. M. E. 


stills to a battery) of horizontal, shell- 
type crude and re-run stills. 


The dimensions on 
chimneys follow: 


these different 


1. Concrete Chimney for Dubbs 
Pressure Stills 


Height above grade .......... 200 ft. O- in. 
Depth of foundation ......... 19 ft. 1% in. 
eo BAP ee een See 219 ft. 1% in. 
Size of foundation ........... 35 f 0 in. 
Height of foundation in center 5 ft. 6 in. 
Inside diameter of chimney at 

top (concrete 13 ft.) ....... 12 ft. 0 in. 
Largest outside diameter ..... 22 ft. 23% in. 
Height of brick lining ....... 213 ft. O in. 


Thickness of shell, tapering from 12 in. to 5 in. 

Size of flue opening, 7 ft., 6 in. wide x 15 ft. 9 
in. high. 

Location of flue opening, 12 ft. 10% in. below 
grade to bottom of opening. 


2. Concrete Chimney for Combined 
Boiler and (Power Plant 


Height above grade ........... 200 ft. in. 
Depth of foundation .......... 6 ft. in. 
ci | eR op ree 206 ft in. 
Size of foundation ............ 28 ft. in. 


Height of foundation in center Sh. 


oocoooano 
5 


Inside diam. of chimney at top 12 ft. 
Largest outside diameter ..... 17 ft. 1034 in. 
Height of brick lining ........ 100 ft. in, 


Thickness of shell, tapering 
from 11% in. to 5 in. (4% in. 
brick.) 
Size of flue opening, 9 ft. wide by 16 ft high. 





Location of flue opening, 19 ft. above level of 
finished floor of power house to bottom of flue 
opening. 


3. Concrete Chimney for Battery of 
New, Horizontal, Shell-Type Crude 
and Re-Run Stilis. 


Height above grade ........... 125 ft. 0O 
Depth of foundation below grade 16 ft. 10%. in. 
Fatih ON ie vk owes vena 141 ft. 10% in. 
Size of foundation ............ 22 Ste 4 
Height of foundation in center. . 4 D3 
Inside diam. of chimney at top 

Ccomcreee DO Pil icc cas Sass hc 8 ft. 0 in. 
Largest cutside diameter ..... 13 ft. 15% in. 
Height of brick lining ........ 137 -&..-@' 24 
Thickness of shell, tapering from 11 in. to 4 in. 


Size of flue opening, 4 ft. wide by 10 ft. 3 in 
high. 
Location of flue opening, 12 ft. 6 in. below 


grade to bottom of opening. 

Size of additional opening, 2 ft. 6 in. wide by 
3 ft. 0 in. in high. 

Location of additional opening, 
grade to bottom of opening. 


15 ft. above 


4. Concrete Chimney for Battery of 
Old, Horizontal, Shell-Type Crude 
and Re-Run Stills. 

Height above grade ........... 125 tt O°. in: 

Depth of foundation .......... 16 ft. 10% in. 

Peek: Wea is eerie ees 141 ft. 10% in. 

All other dimensions are the same as for “3” 
chimney above. 

The concrete chimney built for use 
with the Dubbs pressure stills orig- 
inally was lined to the top with fire- 
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brick, backed with common brick, as 
follows: 


Brick Lining 

1. The first 40 feet was lined with 
nine inches of fire-brick backed with 
eight inches of common brick. 

2. The next 50 feet was lined with 
nine inches of fire-brick backed with 
four inches of common brick. 

3. The remainder was lined with 
nine inches of fire-brick alone. 

This chimney has recently been re- 
paired following an explosion of a 
Dubbs unit at the Parco refinery, a 
few minor changes being made from 
the above. 

The two chimneys used for the two 
batteries of shell-type crude and re-run 
stills are lined with fire-brick, as fol- 
lows: 

1. The first 15 feet of each is lined 
with 13% inches of fire-brick. 

2. The next 26 feet of each is lined 
with nine inches of fire-brick. 

3. The remainder of the height of 
each is lined with 4% inches of fire- 
brick. 

All lining in all chimneys is a good 
grade of fire-brick, backed with hard- 
burned brick; and the whole laid up 
in cement mortar. The lining is built 
independent of the chimney shell, an 
air space being left between the two, 
which space is covered with a concrete 
cap. A cast-iron, clean-out door in a 
suitable frame is fitted at the base of 
each chimney. 

All of the above-mentioned concrete 
chimneys are fitted with lightning con- 
ductors consisting of four points, these 
points being connected with moist 
earth by means of copper cables car- 
ried down on opposite sides of the 
chimney. The concrete chimney for 
the Dubbs units was designed to with- 
stand a temperature of 2000° F.; the 
other three, a temperature of 1000° F. 
All were designed to withstand wind 
pressure due to a wind having a veloc- 
ity of 100 miles per hour. 


Design and Construction 

In designing a concrete chimney, at- 
tention is called to the fact thet the 
foundation of that chimney should be 
of such size that the resultant of forces 
from wind and weight will fall within 
the middle third. The chimney should 
be built plumb and to a true circle. 
The shell of the chimney should be of 
uniform thickness for its entire circum- 
ference, gradually decreasing in thick- 
ness from the bottom to the top. The 
maximum compression of the concrete 
at the base of the shaft should not 
exceed 400 pounds per square inch. 

In all cases an opening has to be 
provided for the breeching, around 
which opening additional reinforcement 
should be placed, and the thickness of 
the concrete shell likewise should be 
increased, on the inside, for several 
feet. 


Reinforcement of Concrete Chimneys 
The four concrete chimneys built at 


the Parco refinery were reinforced as 
follows: 

The foundation of each was rein- 
forced with two nets of steel bars. 
The upper net, placed parallel to the 
sides, consisted of %-inch square, de- 
formed steel, spaced 24 inches apart 
from center to center. In the lower, 
or diagonal, net, sufficient steel was 
placed to withstand the entire live and 
dead load. 

The vertical reinforcement in the 
chimney consisted of 34-inch square, 
deformed steel bars, sufficient being 
used to absorb the tension due to wind 
pressure without stressing it beyond 
16,000 pounds per square inch. These 
bars were imbedded in the foundation 
for anchorage, the number decreasing 
with the bending movement resulting 
from wind pressure. All bars were uni- 
formly spaced and placed three inches 
from the outer surface of the concrete, 
the joints being staggered and lapped 
30 inches. The horizontal reinforce- 
ment consisted of a wire mesh, made 
up of %-inch, longitudinal rods spaced 
four-inch centers, laced triangularly and 
placed around and wired to the vertical 
steel, the ends lapping six inches. 


Composition 

The concrete used in the foundation 
and chimney proper of the four con- 
crete chimneys built at the Parco re- 
finery was mixed as follows: 

Concrete for foundation—The con- 
crete for the foundation was mixed in 
the proportion of one part Portland 
cement, three parts clean sand and 
six parts of selected river gravel. 

Concrete for chimney proper—The 
concrete for the chimney proper con- 
sisted of a wet mixture of one part 
Portland cement, 2% parts of clean 
sand and three parts of crushed river 
gravel. 

The petroleum refiner who contem- 
plates the erection of a concrete chim- 
ney will probably find it advantageous 
to contract with a construction com- 
pany specializing in this type of work 
for the erection of such chimneys as 
he may require. In such a case, then, 
it will probably be of interest, when it 
becomes necessary to write purchasing 
specifications for such stacks, to note 
how some of the po‘nts to be consid- 
ered were specified bv the engineers 
of The J. G. White Engineering Cor- 
poration in srb-letting the contract for 
the erection of the four concrete chim- 
neys built at Producers and Refiners 
Corporaticn’s Parco, Wyoming, refin- 
ery. 


Specifications 
The comments below were abstracted 
from The J. G. White Engineering 
Corporation’s purchasing specifications 
which, on the respective points cov- 
ered, were essentially as follows: 


Material and Workmanship 
“All work under these specifications 
is to be done in a first-class, workman- 
like manner under the supervision of 
an experienced foreman. The chim- 


neys are to be built with your patent- 
able, adjustable steel forms. The con- 
crete is to be thoroughly mixed and 
tamped in the forms and around the 
steel, to secure the best possible bond. 
After completion, each chimney is to 
be given a cement wash by you, leaving 
a smooth and uniform surface. The 
materials used are to be the best of 
their respective kinds: the sand and 
gravel or crushed stone used are to be 
clean and free from clays; the Port- 
land cement, to be of the standard 
brand, fulfilling the “Portland Cement” 
specifications of the American Society 
for Testing Materials.” 


Conditions 


“The purchaser agrees to do all ex- 
cavating, to brace embankment and to 
keep the foundation pit dry, if neces- 
sary. The purchaser also agrees to 
supply such quantities of clean water 
convenient to the site as are necessary 
to carry on the work; to unload mate- 
rials and equipment promptly upon ar- 
rival; to furnish dry storage room for 
cement and tools and sufficient space 
for other materials; further, to provide 
space on one side of the chimney for 
mixing concrete and for hoisting ma- 
terial, said space to be provided until 
the completion of the contract. The 
purchaser also agrees to supply natural 
gas for power purposes free at the 
site of the chimney. 

“There are no agreements or under- 
standings other than herein contained 
(this refers to the full and complete 
specifications, only a few of the differ- 
ent points covered in which are here 
given). The delivery and completion 
of this work is contingent upon strikes, 
accidents or other causes of delay be- 
yond control.” 


Guarantee 

“For a period of five days from date 
of completion you are to repair any 
defects due to faulty design, defective 
materials or workmanship.” 

Naturally, one of the mest important 
considerations relative to the erection 
of concrete chimneys 1s that of cost. 

3riefly, it can be said that when 
costs for materials are as follows: 

Cement, $3.50 per barrel, including 
bags. 

Stone and gravel, $3.00 per cubic 
yard. 

Sand, $3.00 per cubic yard. 

Fire brick, $65.00 per thousand. 

Common. brick, $20.000 per thousand. 
Then concrete chimneys such as were 
described at the beginning of this ar 
ticle as being erected at the Parco 
refinery of Producers and_ Refiners 
Corporation will cost, under the “cot 
ditions”, mentioned in the specification 
following the heading by that same 
name, and in the order named in the 


forepart of the article, about as fol 
lows: 

Cela Ne Ai bi avacercs. - $26,000 
Chimney No. 2 13,000 


Chimney No. 3 
Chimney No. 4 
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Heat and Combustion Are Vital 
Subjects to Engineers 


Discussion at New York meeting of A. I. M. E. reveals 
latest advances in this field of research 


EW YORK—The presentation of 
N several informative papers under 

the general subject of the Eco- 
nomical Application of Heat, at the Re- 
finery Engineering Symposium, ‘Petroleum 
Division of the American Institute of 
Mining and Metallurgical Engineers, New 
York, February 22 and 23, and the frank 
discussion and interchange of ideas re- 
garding the problems of heat and com- 
bustion constituted one of the most in- 
teresting and valuable programs yet ar- 
ranged by this group of engineers. 

Heat and combustion and the problems 
involved in heat transfer and utilization 
have received engineering and _ technical 
study only during recent years and much 
has been learned relative to the opera- 


By GEORGE REID 
Associate Editor 


tion and design of distillation units, heat 
transfer equipment and steam generative 
plants as the result of this intensive in- 
vestigation, all of which contributes im- 
portantly to greater economy in plant op- 
eration. 

The drastically severe commercial and 
economic conditions controlling the re- 
fining industry during 1927, and which in 
all likelihood will prevail throughout the 
year 1928, are conducive to more efficient 
operation and the trend toward greater 
economical processing of crude should 
continue. 

Walter Miller, Marland Oil Company, 
vice chairman for Refinery Engineering 
during 1927, in his paper, “Advances in 


Refinery Technology During 1927,” stated 
that “more progress has been made in the 
department of heat utilization than in 
other branches.” Because of the trend of 
investigation of this and kindred subjects 
through: ut the industry the subject of the 
“Econor:ical Application of Heat” was 
made the keynote of the refinery engi- 
neering sympo-:um at its two-day sessions. 
The papers pre. ented at these +ssions by 
several of the «a horities in this particu- 
lar field are, atxcng others, published 
elsewhere in this issue. 

Regarding the advances in the applica- 
tion of heat in the various phases of the 
subject, Mr. Miller had the following to 
say: 


Progress in Furnace and Distillation Equipment 


“No new, outstanding elemental discov- 
eries can be claimed for the year along 
this line. Some of the progress made has 
been in the development of new furnaces 
and distilling equipment, embodying the 
more modern principles of boiler practice 
in obtaining complete combustion of the 
fuel, low excess air requirements and 
high transfer rates through the heating 
surfaces. Transfer rates of 3000 to 6000 
B.T.U.’s per square foot per hour were 
considered good some time ago in the 
older type of equipment. Today a trans- 
fer rate of 25,000 to 35,000 B.T.U.’s is 
an actual accomplishment in commercial 
installations and engineers are talking of 
the feasibility of 50,000, 75,000, even 100,- 
000 B.T.U.’s per hour per square foot. 
Two of the greatest factors bringing this 
about have been, first, the rational use of 
the velocity factor on both the oil and fir- 
ing side side of the heating surface. Sec- 
ond, the study and application of the prin- 
ciples of radiant heat in furnace design. 

“The principle of heat exchange, espe- 
cially against oil vapors, has been applied 


H. W. Camp 


H. W. Camp, Cities Service Company, 
Tuls , was elected vice chairman for Re- 
finery Engineering for the coming year, 
succ'eding Walter Miller, Marland Oil 
Com)any, Ponca City. Mr. Camp, in his 
Pap delivered at the New York meeting, 
‘Res-arch, the Stabilizer of the Petroleum 
Industry,” stressed the value and impor- 
tanc to the industry, of research, both 
fun’.imental and in pure science, and 
spok» at length on the research necessary 
to « ablish both new markets and the 
€xpaiision of present outlets for an ever 


to a greater extent than ever before. The 
recovery of heat from oil vapors is not 
new. This was practiced 20 years ago 
or more in Europe, especially in centers 
where fuel was scarce and the incentive 
great. It was not, however, until the de- 
velopment of the modern tubular .ex- 
changer became a reality that vapor heat 
economizers made much headway in the 
United States. The inefficient, cumber- 
some and expensive equipment used in 
most of the few early installations did not 
pay sufficient return on the investment to 
justify extensive use, a high maintenance 
and repair cost also mitigating against a 
good commercial showing. Being in them- 
selves modifications of the liquid heat ex- 
changers, these early units did not lend 
themselves to any startling results, tem- 
peratures of from 100 to 150 degrees be- 
ing considered quite satisfactory. The ex- 
changers of today, designed especially for 
the purpose of vapor to liquid heat trans- 
fer, with thin wall tubes, the design pro- 
viding for high velocity of both vapors 


and liquid, have made possible the reccv- 
ery of a much greater proportion of tlic 
heat in the vapor. Oil temperatures of 
250 to 500 degrees with a possibility of 
still higher preheat are actually being ob- 
tained by the proper co-ordination of 
vapor heat and residt.1l heat exchangers, 


“Another phase of p-ogress in refining 
technology involving th: same fundamen- 
tal principles as the for: going, but work- 
ing in a diametrically opposite direction, 
is the economy resulting from improved 
methods of removing heat. Examyiles of 
this are the use of the thin walled tubular 
exchanger as an auxiliary to the condens- 
ing apparatus, acting as a final after- 
cooler for the condensed liquids against 
the colder water. Another example is the 
use of the same type of equipment as 
preliminary coolers against cold water in 
refrigerating systems, and a third, the 
considerable extension of the practice of 
using the cold processed refrigerated 
liquid to pre-cool the fresh oil to be re- 
frigerated.” 


Chosen As Vice Chairman for 1928 


increasing number of petroleum products. 
A. E. Miller, process chemist, and E. B. 
Phillips, chief chemist for the Sinclair 
Refining Company, presented a digest of 
their joint paper,“The Technological Con- 
trol of Refining Processes,” which im- 
parted some valuable information relative 
the organization and accomplishments of 
the technologic department of the large 
refining company. A third paper along 
similar lines, delivered by Luis De Florez, 
consulting engineer, entitled “The Phy- 
sical Control of Refining Processes,” em- 


phasized the value and importance of con- 
tro] instruments and presented several 
new ideas in control work. In the dis- 
cussion of the papers dealing with re- 
search and technologic control it was 
brought out that perhaps the refining in- 
dustry could well afford to increase its 
appropriations for research and labora- 
tory investigations and profit by the ex- 
penditure. A cost for maintenance and 
operation of such a department might be 
roughly estimated at one 1 cent per bar- 
rel of crude run over a year’s time. 
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The Modern Pipe Still 


The subject matter of the papers deliv- 
ered on the general topic of heat and 
combustion may be found elsewhere in 
this issue. H. S. Bell, petroleum engineer, 
New York, started the session February 
22 with the presentation of his paper, 
“The Modern Pipe Still.” C. W. Strat- 
ford, followed with an interesting discus- 
sion dealing with “The Modernization of 
the Cylindrical Still.” The afternoon of 
the same day was devoted to “Refinery 
Problems,” and in addition to those papers 
previously mentioned, the following were 


presented : “Sources of Automotive 
Fuels,” by F. A. Howard and R. T. Has- 
lam, Standard Development Company, and 
“The Refinery Acid Sludge Problem,” by 
J. B. Rather, Standard Oil Company of 
New York. The latter paper was dis- 
cussed by L. L. Davis, Marland Oil Com- 
pany, who presented a short paper deal- 
ing with the same problem. 

The morning and part of the afternoon 
session of the second day was devoted to 
further study of heat and its application. 
Joseph W. Hays, Mid-Continent Petro- 
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leum Corporation, read of “The Role of 
the Combustion Engineer in Refining.” 
A. E. Nash, Alcorn Combustion Com- 
pany, presented “The Use of Screened 
Heat and Its Application to the Petro- 
leum Refining Industry.” Similar papers 
at the same session were presented by 


. John Primrose, Foster-Wheeler Corpora- 


tion, title, “The Use of Open Radiant 
Heat in Tube Stills;’ and by Dr. L. A. 
Meekler, Universal Oil Products Com- 
pany, who read of “The Recirculating 
Furnace.” 


Round Table on Refining Technology 


The last session was given over 
to petroleum technology discussion and 
there ensued an interesting and highly in- 
formative “round table” on problems in 
Refinery Engineering. Col. G. M. Bur- 
rell’s paper “Handling of Refinery Gases,” 
was read by Walter Miller. H. W. Camp 
presented his paper on the value of re- 
search as mentioned previously. L. L. 
Davis, Marland Oil Company, then pre- 
sented the session with an interesting and 
valuable paper and discussion of “The 
Underlying Principles of Contact Filtra- 
tion.” Mr. Davis’ findings and discus- 
sions were based upon his own experi- 
mental work conducted over a long period 
at the central Marland laboratory, and 
were all the more interesting to engineers 
present because of this fact. 

Walter Miller, in his address before the 
last session of the Petroleum Division 
Thursday night, reviewed the develop- 
ment of improvements of processes and 
equipment, and called attention to the 
several problems which are yielding more 
and more to the ingineering investiga- 
tions. 

Of fractionation, filtration and treat- 
ing, he had the following to say: 

“Nothing of a startling or revolution- 
ary character seems to have been de- 
veloped during the year in the realm of 


“The question of desulphurizing gaso- 
line is confronting the refinery engineer 
today in a more acute form than ever be- 
fore. The increased producing possibili- 
ties of the Permian Salt Basin area of 
West Texas, with a present daily produc- 
tion of 350,000 barrels, and an estimated 
potential production of three-quarters of 
a million, constitutes a serious problem 
for the future. A great deal of funda- 
mental research as well as cut and try 
work has been done along this line, but 
so far with very little results. of practical 
value. Some of the newer pools discov- 
ered in this area during the present year 
exaggerate the difficulty by the fact that 
the straight run gasoline contains much 
higher percentages of sulphur than that 
of the earlier pools, and the sulphur de- 
rivatives seem to be of a type that resist 
removal to a greater extent. For a while 
there was some thought that the prob- 


the purely processing side of refining. In 
the matter of fractionation, for illustra- 
tion, some progress has been made in the 
further development of the use of side 
streams for bubble towers, and the pro- 
duction of heavy lubricating oil fractions 
by the single flash method. No notable 
improvement over the principle of bubble 
cap fractionation has been brought out, 
but the use of bubble towers has been 
greatly extended, and its superiority over 
other forms of fractionating towers more 
generally conceded. Worth while im- 
provements in the design of bubble tow- 
ers have been worked out. The construc- 
tion has been so simplified that a substan- 
tial saving in metal, and consequently cost, 
has been effected. It is not felt, how- 
ever, that the ultimate has been reached 
and it is conceivable that the fractionator 
of five years hence may be as far ahead 
of today’s design as today’s design is 
ahead of that of five years ago. 

“Some progress has been reported in 
the treatment of gasoline and gasoline- 
bearing fractions with sulphuric acid 
at low temperature. This method was 
worked out and is in commercial use in 
California. It seems to be particularly ad- 
vantageous in the treatment of cracked 
distillate from California crude products, 
which, when treated by the ordinary 


Sulphur Problems 


lems might be alleviated by raising the 
limit of sulphur tolerance in the official 
specifications for gasoline. This was 
quite a live topic during the year, but the 
result of considerable research and in- 
vestigation work indicated that there was 
a real reason for the specification of not 
over .1 of 1 per cent, and that any low- 
ering of the bars would lead to excessive 
and costly deterioration of internal com- 
bustion engines.” 

In closing his address and his year’s 
work as vice chairman for Refinery En- 
gineering, Mr. Miller stressed the impor- 
tance of continued effort and investiga- 
tions and continued whole hearted co- 
operation among engineers for the better 
and more economical solution of the 
many problems still facing the industry. 

His review of the year’s development 
was concluded as follows: 


method, showed very excessive costs and 
unusually high losses. A great deal has 
been published during the year regarding 
the chemistry of and reaction involved in 
the chemical treating and sweetening of 
gasoline. This work will undoubtedly 
bear fruit in the future in the application 
of better methods, but today has not added 
much to the art in practical development, 
beyond the better chemical control of the 
processes made possible by a _ more 
thorough understanding of the reactions. 
There has been a greater extension of the 
use of the vapor phase filtration method 
in the refining of cracked gasoline, and 
an improvement in the technique thereof, 
whereby the yields per ton of clay have 
been increased to such an extent as to 
make the Fullers earth cost a negligible 
factor. More interest is being displayed 
in this today than ever before, and it 
seems quite possible that the use of the 
process will extend more rapidly in the 
immediate future. It seems to be par- 
ticularly valuable in the case of those 
cracking processes which produce a fin- 
ished, fractionated gasoline, it being the 
only method apparently discovered so far 
giving a finished gasoline of good color, 
stable to sunlight, which does not require 
acid treating and consequent re-distilla- 
tion. 


“The economic pressure which low 
price returns from the finished products 
exerted upon the refiner has not only im- 
pelled him to great efforts in the reduc- 
tion of his processing costs, but also 
stimulated much greater activity and con- 
centration along the line of conservation 
of waste and losses. As a result we have 
a more extended use of floating roofs, 
insulated tank tops, storage gas systems, 
such as breather bags or gas holders, and 
pressure storage tanks for the reduction 
of the waste_of light products by evapora- 
tion. A new development along this line 
was the announcement of a flexible roof 
tank, which created much interest and 
which may prove of great value in the 
field of long time crude storage. 

“The introduction of the vapor tight 
super centrifuge machine is proving of 

(Continued on page 74) 
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The Modernization of the 
Cylindrical Still 


URING the last few years, the 
D necessity for development work 

has been generally recognized by 
executives throughout the oil industry, 
resulting in greatly accelerated progress 
and the adoption of many noteworthy im- 
provements in refining methods and equip- 
ment. 

Several years ago the Associated Oil 
Company decided to improve distillation 
methods with the object in view of re- 
ducing refining costs. This extremely in- 
teresting work was entrusted to the writer. 
As the principal collaborator, Mr. W. J. 
James, now chief of research of Stude- 
baker was chosen, and he _ contributed 
much during. his two years stay, to the de- 
velopment work that has followed. 

Appreciation is hereby expressed to the 
Associated Oil Company for permission 
to make disclosures of the details of dis- 
tilling equipment. 

In petroleum refining the principal re- 
quisites of good economics are the separ- 
ation of high priced distillates from those 
of lower price; maximum yield of any 
desired distillate; lowest capital invest- 
ment in refining equipment; lowest cost 
of operation and maintenance; and the 
best adaptability and flexibility of the 
same refinery equipment for handling 
crudes of widely varying characteristics. 
The first two items mentioned, separation 
and yields of distillates are determined by 
efficiency of fractionating equipment. Dis- 
cussion in this paper is chiefly concerned 
with oil heating equipment, combustion 
and fuel economy. 

It has long been well known that veloc- 
ity plays a very important part in all heat 
transfer systems. Any betterment in spe- 
cial tranfer rates in such systems must 
always involve velocity. Realizing this 
fact, we decided to adopt as a basic prin- 
ciple, the employment of energy to impart 
velocity required for high transfer rates 
through a heating diaphragm. Our meth- 
od of modernizing obsolete shell stills is 
founded on this principle. Mechanical 
energy is usually cheap and its rational 
expenditure is returned in the form of 
greatly increased heat transfer rates, on 
both oil and gas sides of the sheet. Cer- 
tainly there is nothing new in this prin- 
ciple, the only novelty being that of our 
peculiar method of application. 

On the oil side, use is made of a cen- 
tritugal pump to jet the oil against the 
heat sheet thereby creating a high ve- 
locity sheet flow over the entire fired area. 
Such pump is one of the most efficient 
machines, so far developed, for moving 
‘fluids. The oil, under pressure, impinging 
on th transfer surface at high velocity, 
lurnisies a continuous sheet of liquid in 
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intimate contact with it, for the efficient 
absorption of heat as rapidly as it can be 
transferred. The continuous sweep of 
this liquid sheet over the transfer surface 
keeps it scrubbed clean and reduces the 
temperature of the oil film in actual con- 
tact with the metal, maintaining a mini- 
mum temperature difference between 
metal and oil. 

On the gas side, a forced draft fan, 
feeding air to the furnace, furnishes en- 
ergy, first for intimately mixing the oil 
and air, and second for continuously spin- 
ning the combustion gases under the full 
length of the still. The function of spin- 
ning the combustion gases is to move the 
gas-film in contact with the still, and 
thus promote increased convection trans- 
fer over the entire bottom. 

Our experience has shown that the 
heating capacity. or transfer rate per 
square foot in shell stills with oil circu- 
lation is equalled by very few oil refin- 
ing heaters of other types and probably 
exceeded by none. 

The fired bottoms of such shell stills, 
exposed to radiant heat at the highest 
temperature levels, in the combustion zone 
are immune from coking or other heating 
surface troubles. This is true also with 
direct flame impingement against the bot- 
tom. : 

The application of oil circulation to 
shell stills makes possible the most effi- 
cient combustion with highest flame burst 
temperature and lowest excess air. The 
thermal efficiency of such heaters may be 
raised to any practical value, justified by 
the price of fuel and the allotted pay- 
out time. 

The cost of applying oil circulation to 
otherwise obsolete bottom fired shell stills 
is materially less than the cost of equiva- 
lent heating capacity in any other present 
type of heater. 

It may be of interest to state here, the 
reason why we undertook the moderniza- 
tion of shell stills rather than install pipe 
stills which were available and much more 
efficient than our old stills. The cost, 
then, of pipe stills was high and the aban- 
donment of the large number of shell 
stills already installed was considered in- 
advisable from the standpoint of capital 
investment. 

In the beginning, close contact with op- 
erating personnel developed much friend- 
ly opposition, this had a distinctively stim- 
ulating as well as a sobering effect. Many 
operators asked how we could hope to 
better shell stilling of petroleum when 
these heaters had been developed by the 
industry. and. used for a_period of over 
fifty years without material change. 


Capacity Per Still Increased 


Most of the first period was passed in 
experimenting with combustion methods 


and desirable fire box construction and 
learning what had to be done to an or- 
dinary centrifugal pump to convert it into 
a pump which would unfailingly and effi- 
ciently handle boiling oil. The first four 
stills equipped were 10 feet in diameter 
and 40 feet long. Against the bottom of 
each, 750 G.P.M. of oil was pumped, A 
charging capacity of 5300 barrels was at- 
tained, vaporizing about 42 per cent. This 
was a throughput of more than five times 
the former capacity of the still without 
agitating steam. Each of these stills, so 
equipped, was operated as a single con- 
tinuous distilling unit charging crude in 
and taking main vapor and residuum out. 
Side walls of the furnace under these 
stills were air-cooled delivering air to the 
wind box at approximately 300 degrees 
Fahr. 

Following the first installation, six stills 
12 feet by 45 feet were equipped with oil 
circulating pumps, discharging 1100 G.P. 
M. against the bottom. No radiant or 
convection coils were applied. These stills 
were operated as individual units. They 
were run at a capacity of 6500 barrels per 
day each, 40 to 50 per cent being vapor- 
ized. A trial of potential capacity of a 
few hours duration was made during 
which time a throughput of 9400 barrels 
per day was reached with a single still. 
The application of good fractionation to 
this hattery has resulted in a material in- 
crease in recovery of gasoline and in im- 
proved over-all realizations on distillates. 

The last 12-foot by 45-foot still was 
equipped with a circulating pump having 
a capacity of 3600 G.P.M. at 35 pounds 
pressure. A rate of 9200 barrels per day 
was reached with this still, but the rate 
was decreased to 8500 barrels per day in 
order not to over-run the capacity of frac- 
tionating equipment. 

A small tubular convection bank was 
applied to this still. Average gas tem- 
perature entering the convection bank is 
1200 degrees and temperature of gases 
out to stack, between 585 degrees and 700 
degrees Fahr. The variation in the tem- 
perature of the outlet flue gases is de- 
termined by the temperature level of the 
oil pumped through the convection bank. 
Radiant tubes were applied along the 
front face of the bridge wall to prevent 
anticipated overheating of the bridge wall 
and to absorb heat from the end of the 
flame burst. The radiant coil is simply 
an addition to the radiant absorbing sur- 
face of the still bottom. Operation has 
shown the tubular radiant surface to be 
unnecessary, though possibly useful, as a 
separate heater with certain flow_ hook- 
ups of the distilling unit. 

In equipping all of the 11 stills above 
with o'] circulation we naturally encoun- 
tered many unforeseen difficulties. While 
our anticipation of probable capacity of 
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FIGURE 11—REAR VIEW SHOWING AIR COOLED TILE FLOOR LOOKING TOWARD CENTRAL FIRING VENTURI. FIGURE 
5—-FRACTIONATING TOWERS FOR SIX 12’ x 45’ OIL CIRCULATION STILLS. EACH TOWER CONNECTED TO TWO STILLS. 
PRODUCTS—THREE GASOLINES, KEROSENE, GAS OIL AND RESIDUUM. FIGURE 6—FIRING FRONT OF LATEST 12’ x 45 
OIL CIRCULATION STILL SHOWING BLOWER, BURNER AND WINDBOX. FIGURE 9—VAPOR DOME AND 100 H. P. DRIV- 
ING MOTOR FOR 3600 G. P. M. OIL CIRCULATION STILL PUMP. FIGURE 8—INTERIOR OIL CIRCULATION MANIFOLD 
ING AND STILL PUMP IN LATEST 12’ x 45’ STILL EQUIPPED. FIGURE 7—ASSEMBLY OF LATEST 12’ x 45’ STILL, FRAG 
TIONATING TOWERS AND HEAF EXCHANGE. FIGURE 2—SIX 12’ x 45’ STILLS EQUIPPED WITH OIL CIRCULATION AND 
MECHANICAL ATOMIZING COMBUSTION. SIDE WALLS AND FLOORS OF FURNACES AIR COOLED. 
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heaters seemed too high to many during 
the design stage, in every case, we greatly 
under-estimated capacity actually attained. 
Owing to the present inadequacy of old 
flues and stacks, to handle the greatly in- 
creased volume of flue gases, and the lim- 
itations imposed by some vapor handling 
and exchange equipment, it has been im- 
possible, so far, to determine the top cap- 
acity of any of these heaters. However, 
with flue gas economizers installed, it is 
the writer’s conservative opinion that the 
probable charging capacity of an outside 
fired, 12-foot by 45-foot still, running re- 
fined crude, and vaporizing approximate- 
ly 50 per cent lies somewhere between 
10,000 and 12,000 barrels per day. 


Rerunning Eliminated 


The first result of operating oil circula- 
tion stills attached to fractionating equip- 
ment and running on refining crude was 
the shut down of a number of shell still 
batteries and pipe still toppers. Direct 
fractionation of distillates eliminated need 
of re-run stills. The expanded distilling 
area thus suffered a very profound con- 
traction forthe same normal throughput. 
It was also necessary to correspondingly 
contract operating personnel. Many boil- 
ers formerly fired for generating steam 
for distillation were taken off the line 
since the use of agitating steam in the 
stills was eliminated. Present use of 
steam is restricted to bringing heaters up 
to running rate and to stripping sections 
of the fractionators. The over-all fuel 
consumption has been reduced to less than 
one-half of old requirements, now varying 
on the average between 0.9 per cent and 
1.3 per cent by volume. In the last two 
years, the total cost of distilling refining 
crude has been reduced by over half. Re- 
garding service factor, it is interesting to 
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FIGURE 14—LATEST TYPE 100 H. P. 3600 
G. P. M. DOUBLE SUCTION OIL CIRCU- 
LATION STILL PUMP 





note, that the last oil circulation still, in 
continuous operation, has required no 
cleaning since it was first fired in June, 
1927, 

In general, shell stills have an advan- 
tage in that a large surface of oil is ex- 
posed in them. to free evaporation. 
Though many refiners may object to fire 
hazards involved in shell still operation, 
with oil circulation against the bottom, 
this hazard is reduced to a negligible min- 
imum. 

Our California crude petroleum is not 
the easiest type of oil to distill. It is wet, 
when charged to the stills, which causes a 
perceptible increase in fuel rate. Cali- 
fornia crude is considered dry when it 
contains only one per cent of water. The 
water content usually varies between two 
and three per cent. This water, in the 
crude, contains much salt which rapidly 
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fouls the tubes of heat exchangers. Salt 
crystals in the residuum within the still 
tends to fuse to the fired sheet at high 
firing rates and thereby to create hot 
spots. That was the compelling reason 
for increasing the quantity of oil jetted 
against the bottom in the last still con- 
structed. This about concludes the story 
of outside fired and inside circulated shell 
still heaters. 

In practically all development work, it 
is oftimes discouraging to sense the rap- 
idity with which our most cherished con- 
ception of something seemingly new pass- 
es into near-obsolescence. This frequent- 
ly occurs during the period between com- 
pletion of design and readiness for opera- 
tion. Such a situation is always certain 
to obtain in any industry which has been 
unusually slow to apply some of the time- 
worn facts long since recognized and ap- 
plied by other industries. 


Firing Tubes in Shell Stills 


With the background of facts estab- 
lished by commercial operations, above 
disclosed, and profiting by experience had 
during the development period, the writer 
wishes to propose another reasonable for- 
ward step and apply what appears, now, 
to be an even more economical method 
of modifying shell stills. On referring to 
an anlysis of past installation costs of out- 
side fired oil circulation stills, it is seen 
that expenditures made for raising the 
stills and rebuilding masonry into satis- 
factory fire boxes with air-cooled side 
walls and floor, represent, as in similar 
furnace construction, a high percentage 
of the total cost of modification. This 
analysis naturally suggests the desirability 
of finding ways and means of reducing or 
preferably of entirely eliminating the cost 
of rebuilding old shell still settings. 
Where present fire boxes are satisfactory 
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necessities of combustion and heat al- 
sorption, by the oil. This tube may he 
offset from the center of the still to al- 
low for the installation of a submerged, 
vertical still pump. The oil distributing 
manifolding can then be wrapped around 
the firing tube and the nozzles directed 
so as to impinge jets of oil against it. 
Tests show that the sheet flow of oil cir- 
culation covers this type of surface just 
as perfectly as it does that of the bottom 
of an outside fired still. A mechanical 
atomizing burner can then be directly ap- 
plied to the end of the fire tube. In order 
to promote convection of transfer from 
incandescent gases to the heating surface, 









































































it is also proposed to spin the gases of : 
combustion -at high R.P.M. giving a velo- i) 
city over the heating surface of over 100 ‘ 

feet per second, for the entire length of 

the heating tube. This is now being suc- 
cessfully done in some fire tube boilers, | 

The removal of spinning gases from the 

stack end of the heating tube demands a 
special solution. This is accomplished by ten 
unwinding them through a volute. Spin- tio! 
ning energy can thus be economically con- bin 
a : = — hai ‘ verted into pressure to drive the issuing fici 
FIGURE 18—ASSEMBLY OIL CIRCULATION NOZZLE gases through a circulatorv heating sys- this 
of 
for increased firing rates additional ma- nat 
sonry cost is eliminated. tior 
Turning to other lines of endeavor for suc 
inspiration, we find the scotch boiler the 
equipped with a firing tube and the burner air 
set directly in the end of it. No trouble hig! 
is experienced with the maintenance of fire 
the fire tube and high transfer rates are | ilar 
obtained to non-mechanically moved ver 
water. ci 
All over Europe there are hundreds of ae 
shell stills equipped with one or two fir- Thi 
ing tubes. The standard Brunn Koenig- ies 
felder type of shell still used in Europe fied 
is approximately 30 feet long, 10 feet in js 
diameter and fitted with two firing tubes | ia 
32 inches in diameter. The surface of a 
two such tubes is greater than that avail- hoi 
able, on the same still when placed above ‘ike 
a fire box and fired on the outside in the oat 
normal way. Combustion for B. K. type ‘ Pi 
stills is accomplished in a Dutch oven at- ‘ Hig 
tached to the front of the still and the dies 
incandescent gases pass from this com- ey 
bustion chamber to and through the firing a. 
tubes. No difficulty is had in the main- ae 
tenance of the heating tubes. Attempts at h 
at direct firing into the tubes of B. K. an 
stills have been unsuccessful because of ing 
coking and burning of the oil on heating tice 
surfaces. It is logical to conclude that cent: 
oil circulation can be applied even more in {i 
advantageously to the heating tubes of fine! 
this type of still, than is the case with siral 
oil circulation outside fired shell stills in betw 
which all sediment in the oil tends to cialh 
settle to the bottom requiring unusually Such 
vigorous circulation of oil to prevent de- of | 
position and coking of the bottom. ously 
The following proposed plan of modi- from 
fication appears to meet all requirements inate 
of reduction in cost and promises even have 
better efficiency. Assuming that a still Stean 
10 feet in diameter and 30 feet long were char 
to be converted, the application of a single * ye Bh SEC ee ei Derat 
fire tube of about three and one-half feet FIGURE 19—LIQUID JETS IMPINGEING AGAINST FLAT PLATES. | STREAM LER Perce 
in dinmeter_would give ample heating ERY |S.CHAPGRR RAY PMRGION 7 DECREE WinHL ANAORDMATHES op Si 






surface and furnace volume ‘o satisfy all IMPINGEMENT OWING TO THE ABSENCE OF SECONDARY VORTECES. (REFER- 
ENCE, DR. F. REICH, 1926) 
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tem, such as an air pre-heater on convec- 
tion bank or through both. Such a com- 
bination assures high overall thermal ef- 
ficiency of the unit. It is obvious that 
this plan would be good from many points 
of view. All expensive masonry is elimi- 
nated. There can be no loss of combus- 
tion gases at high temperatures from 
such a tubular combustion chamber, nei- 
ther can there be any infiltration of cold 
air to decrease efficiency. In view of 
high transfer rates recently obtained in 
fire tube boilers, the application of a sim- 
ilar fire tube surface in a shell still would 
very probably result in greatly increased 
transfer rates per square foot of heating 
surface compared to that already obtained 
in an outside fired oil circulation still. 
This compressed type of high capacity 
heating unit is adaptable to many diversi- 
fied applications. 

Progress in petroleum refining has re- 
cently developed a decided movement 
toward vaporizing greatly increased per- 
centages of crude charged to distilling 
units. The economic necessity for better 
realization on refining operations has had 
a controlling influence on this tendency. 
High percentage vaporization often ne- 
cessitates dividing the heating operation 
into two stages. In the first stage, gas 
oil and more volatile distillates are sep- 
arated. In the second stage of distillation 
at high temperatures, for the recovery of 
wax distillate and more viscous lubricat- 
ing stocks, no particular difficulties are 
encountered in vaporizing fairly high per- 
centages of the charge until temperatures 
in the neighborhood of 600 degrees are 
reached. In distilling most crudes unde- 
sitable cracking occurs at temperatures of 
between 600 and 750 degrees Fahr., espe- 
cially when the period of heating is long. 
Such cracking always greatly reduces yield 
of lubricating distillates and it may seri- 
ously interfere with recovery of wax 
from distillates of paraffin base. To elim- 
mate o- reduce cracking several methods 
have been employed. A large quantity of 
Steam introduced in the evaporating 

amber of a distilling unit lowers tem- 
Peratur s required for vaporizing a given 
tien 2° of distillate but large quan- 

' steam are expensive. Distillation 
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FIGURE 20—GRAPH OF HALF JET IM- 
PINGEING AGAINST FLAT PLATE EQUAL 
VOLUME AND EQUAL PRESSURE FLOW 
LINES. (REFERENCE, DR. F. REICH 1926) 
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under high vacuum with steam injection 
lowers further the necessary temperature 
of oil in the heater. Distillation of heavy 
crude under high vacuum without steam 
has not proved to be altogether satisfac- 
tory. Refining by all of the methods noted 
has been accompanied by an undesirable 
degree of cracking when the heating is 
done in practically any type of oil heater 
of conventional design where relatively 
low flow velocities are maintained and the 
heating time is long. This indicates a 
need of improving the means of heating 








FIGURE 21—GRAPH ILLUSTRATING RELATIVELY SMALL INFLUENCE of T, TEM- 
PERATURE OF ABSORBING BODY, AND MAJOR INFLUENCE OF T,, TEMPERATURE 
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hydrocarbon liquids when decomposition 
is to be avoided. 


Rapid Heating of Oil 

Data from the cracking art shows clear- 
ly that chemical decomposition of hydro- 
carbons, by heat, is greatly influenced by 
the period of time during which oils are 
held at high temperatures. In most heat- 
ers, now available, the liquid volume cap- 
acity divided by charging flow rate 
through heater gives a time factor that 
is many times too large to avoid a “soak- 
ing” effect and cracking where it is not 
desired. Unquestionably, there is an ur- 
gent need of equipment in which oil may 
be heated to desired terminal tempera- 
tures within an extremely short period of 
time. The ideal system would be one in 
which the temperature of distillation could 
be reached in a period of a few seconds, 
vaporization accomplished in a zone of 
lowest possible hydro-carbon pressures, to 
keep down terminal temperatures, and the 
distillates rapidly cooled after fractiona- 
tion or separation. 

How can such specifications be met? In 
the first place, very rapid heating of oil 
can only be done with an absorbing sur- 
face to which practically all heat is trans- 
mitted by radiation at high temperatures. 
The oil in turn must absorb this trans- 
mitted heat as fast as delivered with low- 
est oil film temperature. The time factor 
must be small and the total liquid volume 
of the heater must also be small, which 
is simply another way of stating that the 
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GREAT IMPORTANCE OF COMBUSTION 
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specific heat transfer rate must be un- 
usually high. 

Of all direct heater designs, that might 
be satisfactory for this purpose, there are 
principally two that stand out, in the opin- 
ion of the writer, as heaters which seem- 
ingly have a good chance of ultimate suc- 
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FIGURE 24 — ACTUAL TEMPERATURES 

OF STILL SHEET-OIL FILM. THERMO- 

COUPLES WELDED DIRECTLY TO STILL 
BOTTOM 


cess. The first conception is a _ heater 
constructed with tubes of small diameter, 
spirally wound, and the second conception 
is an inside fired heater with oil circula- 
tion in the annular space between the fir- 
ing tube and the collector tube. In the 
construction of the first with small tubes, 
it would be preferable to wind the spiral 
elements around a refractory core and fire 
it at the top in the annular space between 
the coil of tubes and the inside of the 
circular furnace enclosing it. This ar- 
rangement would permit the utilization of 
centrifugal force, developed by high ve- 
locity flow of oil in the spiral tubes, to 
throw a liquid oil covering over the sur- 
face exposed to highest absorption rates 
in the furnace. Any vapor formed could 
ride on the inner part-diameter of the 


tube which would not be exposed to ra- 
diant heat. The chief disadvantages of 
such a small tube heater are high pres- 
sures required to drive the oil through 
the coils, difficulty or rather impossibility 
of cleaning and the low heating capacity 
of the back half of the tubes that are not 
exposed to fire. It would be imperative to 
operate at a fixed, full rate with optimum 
velocity of oil flow to avoid coking. 


Oil circulation applied to this special 
heating problem apparently would meet 
requirements of operation and presents no 
particular difficulties of construction or 
maintenance. An oil circulation type of 
heater would comprise a firing tube 
against the outer surface of which the oil 
to be heated is impinged. Surrounding 
the firing tube is placed a concentric col- 
lector tube enclosing a thin annular space 
of small total volume for the flow of oil. 
Manifolding for the uniform distribution 
of oil, from the discharge of the circulat- 
ing pump to the nozzles, is attached to the 
outer shell as is also the manifolding for 
receiving the heated oil as it is forced 
from the annular space through slots and 
passes directly to the vaporizer. The cir- 
culating pump, being incorporated in the 
vaporizer, receives the separated oil dis- 
charging a portion from the system and 
sending the remainder back through the 
heater with the fresh feed. Energy put 
into the circulating pump is usefully ex- 
pended in imparting desired high velocity 
to the sheet flow of oil over the heating 
surface. All of this surface “sees” the 
fire and transfers heat at a uniform rate. 
Inter-connection of power for the fuel 
set and circulating pump would make 
burning of the sheet improbable. The fir- 
ing tube could be easily withdrawn for 
inspection. It is evident that charging 
rate to this heater would not influence ve- 
locity of oil over the heating surface 
though the time factor would be changed. 

Before a rational design of any type of 
heater can be undertaken, it is impera- 
tive to first study the source of heat to be 
used and the mechanism of combustion. 
The subject of combustion is entirely too 
expensive to permit much discussion in 
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this paper. However, the writer believes 
that it is worth while to touch on a few 
of the frequently neglected high spots. 
The petroleum industry as a whole uses 
a tremendous quantity of fuel. The lar- 
gest single item of expense in distilling oil 
is that for fuel, yet its proper utilization 
has received relatively little attention. 
In all considerations of the economical 
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FIGURE 25 


use of fuel too much emphasis cannot be 
given to the importance of carefully anal- 
yzing all the factors that influence com- 
bustion. Combustion in any oil heater 
should be just as complete as that which 
occurs in the cylinder of an internal com- 
bustion engine, fed with a correctly pro- 
portioned mixture of air and fuel. 

An oil burner should provide means for 
easy adjustment of air-fuel ratio, should 
comprise a circulatory fuel oil feed for 
control of fineness of fuel atomization, 
and it should be capable of intimately 
mixing the air and atomized fuel. In ad- 
dition, it should also be equipped with a 
tangential air-inlet diffuser giving con- 
trol of the R.P.M. of the components of 





FIGURE 26—GRAPHS OF HEAT REQUIRED FOR DISTILLATION OF TWO. TY?ICAL 
CALIFORNIA CRUDES, DEHYDRATED 
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combustion passing through the firing ven- 
turi. Such a burner will feed an explos- 
jve mixture into the combustion chamber. 
There is no danger whatsoever in its em- 
ployment, providing, a torch for lighting 
is always introduced before injecting the 
mixture. The requirements for burners 
using combined oil and gas, gas alone, or 
powdered coal are identical. Only such 
carbureting burners will permit the real- 
ization of maximum fuel economy. 

The flame burst, using gas as fuel, is 
much less luminous than that from oil or 
powdered coal. It is therefore more dif- 
ficult to absorb radiant heat from incan- 
descent gases of combustion when using 
gas as fuel, than it is from the incandes- 
cent carbon particles of a flame burst 
when using oil or powdered coal. The 
chemical constitution of the gases of com- 
bustion also effect radiant absorption. If 
high radiant absorption is to be obtained 
with gas fuel, it is advisable to burn at 
least a small quantity of fuel oil with it. 
All flame burst temperatures are greatly 
elevated by incerase in temperature of the 
air fed to combustion. For this reason, it 
it always desirable to heat the air to as 
high a temperature as is practical in order 
to elevate flame burst temperatures to a 
maximum. As high values of CO: are ap- 
proached in combustion any lack of hom- 
ogeneity of the air-fuel mixture becomes 
more apparent and should be corrected. 
In a well conceived combustion system, it 
is not difficult to maintain a CO: value of 
between 13 and 14 per cent. 
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The absorbing surface, on the fired side, 
is an item of great importance in all heat- 
ing systems. Though the temperature of 
this surface influences radiant heat trans- 
fer but little, its temperature does greatly 


influence transfer by convection. As a 
consequence, it is of advantage to lower 
absorbing sheet temperatures as much as 
possible if high convection transfer is to 
be had. Also, for the reason that velocity 
has a decided influence on convection 
transfer, the gases of combustion should 
be made to travel at high velocity over 
the absorbing surface. The requisite ve- 
locity can easily be imparted by spinning 
the components of combustion. Another 
distinct advantage of rotating the gases of 
combustion in circular, chambers over 
periferal absorbing surface consists of 
utilizing centrifugal force to flow the hot- 
test gases of lowest special weight to the 
axis of rotation, thus maintaining a core 
of highest temperature to support com- 
bustion. Spinning combustion within fir- 
ing tubes gives rise to practically no heat 
insulation by deposition of finely divided 
solids. In the light of present knowledge, 
it is quite safe to assert that we are still 
far from having reached any insurmount- 
able limitation in rates of heat absorption 
from combustion gases by clean metal 
sheets, or the transmission of heat 
through them. 

Most of the serious difficulty of -heat 
transmission seems to be on the side 
where the liquid fails to absorb the 
heat transmitted. Examining the principal 


71 





causes of failure of heat absorption of 
liquids we find nothing that cannot be cor- 
rected. The entire transfer surface 
should be swept by a continuous sheet of 
liquid moving at high velocity in most 
complete and intimate contact with it. 
This flood of liquid must be of sufficient 
quantity to furnish an adequate medium 
for absorbing all the heat transmitted. 
Immediately after contact with the heat- 
ing sheet the liquid should be allowed to 
freely evaporate. Flow at high velocity 
assures perfect cleanliness on the liquid 
side of the sheet, guarantees lowest film 
temperature, and prevents the accumula- 
tion of silt, carbon or salt films having 
high heat insulating properties. The heat 
absorbing capacity of vapors or of these 
vapors mixed with atomized liquid is 
many times lower than that of the liquid. 
From this fact it follows that a heating 
surface can only be sufficiently protected 
from failure by the sweep of liquid, when 
this surface, on the fire side, is directly 
exposed to absorption of radiant heat at 
high temperature levels and at high spe- 
cific rates. The system of forced circula- 
tion fulfills all requirements of highest 
transfer rate. It makes every ton of 
metal in the heater do more work than 
it has done before. The degree of pro- 
tection from failure provided for any 
heating surface is most definitely meas- 
urable in terms of the amount of energy 
efficiently expended in moving the liquid 
over that surface to conduct the heat 
away. 


Screened Radiant Heat As Applied 
To the Refining Industry 


HIS title is somewhat of a mis- 
nomer, because it does not ac- 
curately describe the phase of 


heat generation and application com- 
ing within the scope of this discus- 


sion. This paper is concerned primarily 
with that particular phase of radiant- 
heat transfer sometimes erroneously 
referred to as “shielded” radiant heat, 
to differentiate it from the open ra- 
diant heat of either fame or settings, 
in which the actual source of the ra- 
diant heat is a small incandescent fur- 
nace composed of a highly conductive 
Super-refractory, within whose walls 


the combustion of the fuel is com- 
Pleted. This small furnace is usually 
located directly in the furnace proper, 
and although its refractory walls do 
shic!d the heat-absorbing surfaces from 
contact with the gases of combustion, 
the is no interference with the ra- 
dia heat given off by the furnace 
itsel'. We do not believe it either 
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necessary or advisable to shield or 
screen radiant heat when properly con- 
trolled and applied. We do believe it 
essential to prevent the excessively 
hot gases of combustion from coming 
in contact with those parts of the heat- 
absorbing structure that are already re- 
ceiving heat at high rates by radiation. 
In connection with any process for 
the refining of oil with which we are 
familiar, we are convinced that it is 
most advantageous to transfer the 
maximum of the heat generated in the 
form of radiant heat, applied directly 
to the heat-absorbing surfaces without 
the interposition of any form of shield 
or screen to prevent or reduce the ra- 
diant-heat transfer. 


While the term radiant heat is broad- 
ly used to cover all heat energy trans- 
ferred from one body to another by ra- 
diation, in contradistinction to heat 
given up by gases in direct contact with 
the heat absorbing structure (convec- 
tion) or transmitted simply by conduc- 
tion, in furnace work it is perhaps 
more often limited to the heat rays 


. given off either by the gases or the 


refractories used in the furnace con- 
struction, which are themselves at suf- 
ficiently high temperatures to show 
“color.” Such energy rays approach 
the ultra-red rays, and in general act 
according to the laws which govern 
such light rays. 


Former Objections to Radiant Heat 


It is generally conceded that radiant- 
heat rays travel in straight lines, and 
that the intensity of the rays from any 
one point varies inversely as the square 
of the distance. It should be remem- 
bered, however, that in a furnace set- 
ting the radiant heat is confined within 
the walls of the furnace, and is re- 
flected and re-radiated from point to 
point, until ultimately taken up by the 
heat-absorbing structure, lost either by 
conduction through the ground and 
setting, or carried away by the com- 
bustion gases. This condition, there- 
fore, tends to equalize the actual rate 
of transfer, and the relative distance 
between the primary source of heat and 
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the heat-absorbing surface is of minor 
importance. 

The rate of transfer then depends 
primarily on the temperature differen- 
tial, as expressed by the Stefan-Boltz- 
man law, 


T 4 TT? 4 
H = 1600} —— )— | — 
1000 1000 


where H = the Heat in B. t. u.’s per 
hour, and T* and T’ the respective ab- 
solute temperatures in degrees Fahren- 
heit. It should be noted that the rate 
of transfer, which varies with the 
fourth power, is very greatly affected 
by the relative temperatures; and ex- 
tremely high transfer rates can be se- 
cured. Properly controlled, this is a 
most desirable condition, but where 
the furnace is not correctly designed, 
especially when the radiant heat is ap- 
plied in addition to convection heat 
from the gases, difficulties may arise. 
It is because of such conditions that 
only a few years ago radiant heat was 
regarded as something to be avoided 
wherever possible. Furnace builders 
designed their units to this end, and 
openly stated that “surfaces for heating 
oil must not be exposed to heat direct- 
ly radiated from the furnace.” At this 
time a limit of 1500 degrees F. was 
commonly set and refinery engineers 
generally required that the temperature 
to which the oil was subjected should 
not exceed this figure. In arriving at 
this limit, pyrometer readings were 
taken at predetermined points, which, 
due to radiation loss, may or may not 
have been indicative of the actual tem- 
peratures in use. Even more recently, 
men of the highest standing and of 
recognized authority have been opposed 
to radiant heat and have gone to ex- 
treme limits, even at the expense of 
low efficiencies and high costs, to 
avoid it. That there was reason for 
this attitude so general in the petro- 
leum-refining industry is unquestioned, 
but it was due to the fact that in or- 
dinary furnace construction, high gas 
temperatures result in incandescent 
settings, and the radiant heat from the 
extremely hot surfaces (frequently 2200 
degrees to 2400 degrees F:) when ap- 
plied in addition to the convection heat 
from such high temperature’ gases, 
gives a total heat input in limited areas 
which is more than either the metal or 
the oil will stand. For example, with 
a temperature of 2400 degrees F., as- 
suming an oil temperature of 800 de- 
grees F., the combined rate of heat 
transfer by radiation and convection 
would approximate 110,000 B. t. u. per 
square foot of exposed surface. This 
would probably cause trouble and such 
conditions should be avoided. 


Precautions to Prevent Radiant Heat 

To this end various ideas in con- 
struction and operation were tried with 
indifferent success. Dutch ovens were 
added to the furnaces with the idea of 
completing combustion in a zone which 
did not directly “see” the. tubes or shell 
structure. Bridge walls and arches 


were designed to prevent the direct 
action of radiant heat, while some re- 


fineries used entirely separate firing - 


chambers, the heat-absorbing structure 
being located in a section supposedly 
separated from any direct radiant heat. 
These attempts, however, proved un- 
satisfactory, for when there was no 
means of absorbing the heat generated 
in the firing chambers, the temperature 
built up to a point where the refracto- 
ries failed, and the temperatures car- 
ried over into the other section of the 
furnace, resulting in burned-out tubes 
or shells. To avoid this condition and 
to keep the temperature within the re- 
quired limits, excess air was purposely 
supplied and this air used to reduce the 
gas and wall temperatures. This natu- 
rally resulted in very low fuel efficien- 
cies and high operating costs. 

As long as the management of the 
refineries was satisfied with their daily 
capacity or throughput, and economy 
in fuel was not an essential factor in 
plant operation, it mattered little 
whether the heat necessary for any 
process was applied by convection, ra- 
diation or conduction; or a combina- 
tion of any of these methods. When, 
however, the demand for finished prod- 
ucts made it necessary and profitable 
to greatly increase throughputs, the 
tube-still largely displaced the shell- 
still, both for straight distillation and 
for cracking processes. Economy in 
operation also became a factor at the 
same time and every effort possible 
was made to reduce the amount of fuel 
consumed per barrel charged. The 
most obvious method of reducing fuel 
consumption was to reduce the amount 
of excess air. While this resulted in 
saving fuel, the increase in tube trouble 
and resulting loss in time on stream, 
more than offest the savings in fuel. 
This was particularly true in the oper- 
ation of such tube-stills and cracking 
coils as required high temperatures and 
which had a greater tendency to “coke 
up” the tubes. The heavier the charg- 
ing stock, the more pronounced the 
difficulties. Observation indicated that 
as the refractories increased in radi- 
ance, the direct results of increased 
combustion temperatures, tube failure 
became more pornounced and there- 
fore radiant heat was blamed. 

To prevent the walls from becoming 
radiant, some furnace builders provid- 
ed tubes, frequently covered with re- 
fractories, for the specific purpose of 
keeping the walls at a low temperature. 
However, with good combustion condi- 
tions the resulting temperatures still 
caused trouble and it was necessary to 
use large quantities of excess air. Such 
construction was frequently referred to 
as “shielded” radiant heat, although es- 
sentially this construction was a block- 
ing or an attempt to eliminate the ra- 
diant heat. Actually the tubes so cov- 
ered received little or no heat directly 
as radiant heat, since the refractories 
were essentially impervious to the ra- 
diant rays. These tubes, therefore, 
were primarily dependent on the heat 
conducted through the tile covering, 
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and since these tile were inmost cases 
composed of fireclay, which is not a 
good conductor of heat, the transfer 
rate was low. To overcome this condi- 
tion, some of the tile were removed at 
intervals until the desired rate of trans- 
fer was secured or until tube trouble 
resulted. 


Certain engineers utilized the idea of 
tempering the gases by recirculating a 
portion of the waste gases, and forcing 
these gases back again into the furnace. 
This helped conditions and permitted 
better economies, at the same time in- 
creasing the heat transfer rate because 
of increased gas velocities. It necessi- 
tated, however, expensive blowers and 
ducts, greatly increased the first cost, 
and at the same time was a source of 
constant expense for both power and 
maintenance. 


Conditions for Furnace Efficiency 

The importance of furnace efficiency 
has now become generally recognized 
and the following conditions are re- 
garded as almost fundamental: 

1. Sufficient air for complete com- 
bustion of the fuel but with little or no 
excess. A preheated combustion air 
further improves operating conditions 
and reduces stack losses. 

2. Thorough mixing of the fuel and 
air. 

3. High furnace temperatures until 
the fuel is completely burned. 

4. Sufficient furnace volume to in- 
sure the necessary time for the com- 
bustion to be completed before the 
gases come in contact with the heat- 
absorbing structure, since otherwise 
secondary combustion may result ac- 
companied by excessive temperatures 
or incomplete combustion. 

5. Proper arrangement of the heat- 
absorbing surface to insure uniform 
and efficient heat transfer. 

In this connection the effect of high 
temperatures on the time required, and 
consequently on the necessary furnace 
volume, should be kept in mind, since 
the speed of the combustion reaction is 
very greatly increased by increasing 
the temperature at which combustion 
takes place. 

Any heater constructed to avoid the 
transfer of direct radiant heat must of 
necessity depend primarily on taking 
the heat from the gases by convection. 
This is best accomplished by making 
the gases wash the tubes at rather high 
velocities, therefore the tubes are usu- 
ally grouped in high, narrow banks, the 
restricted cross-section causing the 
gases to travel at the desired rate. The 
first and second rows of tubes in such 
a bank are subjected to the highest 
temperature gases, and at the same 
time receive practically 90 per cent of 
any radiant heat: that may be reflected 
from the walls. This condition com- 
pels these first few tubes to take up 4 
very large proportion of the total heat 
input, and these are the tubes which 
in general give the most trouble. The 
remaining rows usually absorb heat at 
comparatively low rates. 

Obviously, any attempt to increase 
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the throughput of a unit by increasing 
the temperature of the gases would re- 
sult in still greater overloading of the 
tubes in the first few rows. If, how- 
ever, the radiant-heat temperatures can 
be properly controlled, advantage can 
then be taken of the correspondingly 
higher transfer rates, and the necessity 
for high gas velocities is avoided. Un- 
der these conditions, a very much 
greater number of tubes can be ex- 
posed to the heat radiated and a wide 
bank of only a few rows of tubes can 
be used. That this principle is correct 
is indicated by the present trend in 
boiler design where, particularly in 
central station work, the necessity for 
operating at maximum ratings has re- 
sulted in furnace designs and operation 
in which every effort is made to bring 
the percentage of radiant heat to the 
maximum. Highly preheated combus- 
tion air, carefully regulated, is used to 
secure high furnace temperatures and 
the gases are made to wash the furnace 
walls so that a maximum of their heat 
is transmitted to the tubes as radiant 
heat. This condition has been carried 
to a point where the refractories them- 
selves are the limitation. 

Probably the best example of a ra- 
diant-heat furnace would be one heated 
by electrical resistors, where there are 
no combustion gases to handle. This 
type of furnace is in common use in 
the laboratories and among the oil 
chemists where a close regulation of 
temperature and a uniform distribution 
and application of the heat is essential. 
This then would be the ultimate in 
furnace design and the ability to ap- 
proximate these conditions should be 
the im of the engineer. At the same 
time the coil design should be so han- 
dled that each and every tube absorbs 
heat evenly and at as high a rate as 
Circuinstances permit. Not only do in- 
effective tubes greatly increase the first 
cost, but because of the added resist- 
ance, particularly where high oil pres- 
Sures and velocities are in use, they 
very -onsiderably increase the cost of 
Pump ng, both for power and for equip- 


FIGURE 1—RADIANT-HEAT FURNACE 


ment. Because of this feature it is fre- 
quently poor economy to rely on addi- 
tional tubes to reduce the exit-gas tem- 
perature, which can be done at less 
cost and more effectively by air heat 
exchangers, provided the increased gas 
temperatures do not cause difficulties. 


Radiant-Heat Furnace 


Comparatively recent improvements 
in refractories have made possible fur- 
nace designs which permit of the com- 
bustion of the fuel at extremely high 
temperatures, and with little or no ex- 
cess air. These refractories are ex- 
tremely dense, have a high factor of 
conductivity (roughly 8 to 10 times 
that of ordinary fireclay), are not im- 
paired by the gases of combustion, and 
will withstand the highest temperatures 
that can be secured in commercial op- 
eration. A _ refractory composed of 
practically pure silicon carbide grain, 
known as carborundum, answers these 
requirements. 

By taking advantage of these valu- 
able physical characteristics to produce 
and control radiant heat, a furnace can 
be designed (Fig. 1) which will have 
many of the desirable features of an 
electrically heated furnace without the 
excessive costs of installation and op- 
eration. To this end, both the fuel and 
the necessary air for combustion are 
introduced and burned within a tunnel 
or long chamber having carborundum 
walls and known as a corboradiant or 
carborundum furnace. In such a fur- 
nace all of the essentials for higher 
combustion efficiency previously noted 
are secured. The necessary air for 
combustion can be closely controlled 
and may be preheated to almost any 
desired temperature. The fuel (either 
gas, well atomized oil, or powdered 
coal) with the air for combustion, 
passes through the restricted cross-sec- 
tion formed by the carborundum walls 
at velocities of several thousand feet 
per minute, insuring complete mixing 
of the fuel and air. Since the combus- 
tion takes place completely within the 
carborundum «walls, and _ preferably 


with an already preheated combustion 
air, extremely high temperatures are 
generated; which, however, are entire- 
ly screened from the heat-absorbing 
structure by the carborundum walls. 
The gases, therefore, cannot become 
chilled and’ the combustion is carried 
out without any retarding action what- 
ever. These ideal conditions result in 
much higher combustion rates, and ex- 
perimental work indicates that a heat 
release many times in excess of com- 
mon practice can be secured without 
difficulty. 

The high internal furnace tempera- 
ture results in the carborundum walls 
becoming incandescent, and in opera- 
tion they assume a balance depending 
on the amount of heat being generated, 
and the heat being absorbed. Because 
of the high conductivity of the carbo- 
rundum tile, the heat easily passes 
through the furnace walls, and in prac- 
tice the outside surface usually assumes 
a temperature of from 1400 degrees to 
1600 degrees F., thus providing a pos- 
itive source of radiant heat. This tem- 
perature can be more or less con- 
trolled by varying the furnace propor- 
tions, and can be materially increased 
by using highly preheated combustion 
air and relatively smaller areas of heat- 
absorbing structure. This provides a 
means of generating heat under almost 
theoretical combustion conditions 
which can be so controlled that almost 
any desired temperature can be main- 
tained. Since a maximum of the heat 
generated is disposed of as radiant 
heat, the heat left in the gases is ma- 
terially reduced, resulting in lower gas 
temperatures, and the necessity for re- 
circulation is eliminated. Moreover, 
with little or no excess air the gas 
volumes are smaller, and in conse- 
quence the stack losses are reduced 
to a minimum. 

By the use of carborundum furnaces, 
therefore, the general furnace design 
can be greatly simplified and the cost 
materially reduced.’ The heat-absorb- 
ing surface may be divided into two 
sections, one of which is heated only 
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by radiant heat so evenly distributed 
and so closely controlled that oils, even 
at high temperatures and pressures, 
can be subjected to high heat input 
without danger to either the structure 
or to the oil. The remaining tubes 
take their heat from the resulting waste 
gases which, having given up a consid- 
erable portion of their heat, are neces- 
sarily at lower temperatures. As com- 
bustion is entirely completed in the 
carborundum furnace, there is no dan- 
ger from seconadry combustion. A 
higher average rate of heat input can 
therefore be maintained, and a lesser 
amount of heating surface or tubes is 
required. The fact that a considerable 
portion of the setting is completely 
separated from contact with the com- 
bustion gases permits of the use of 
special insulating refractories, having 
relatively poor resistance to flame 
erosion but high insulating value. This 
construction insures a minimum of ra- 
diation losses with lower construction 
costs. The size of the units for the 
same capacities can be made less and 
the cost of construction further re- 


duced. 


Control of Heat Distribution With 
Radiant-heat 


The ability to control the heat dis- 
tribution where radiant heat only is 
used is most advantageous in cracking, 
and offers a simple means of providing 
a’ closely controlled soaking period. 
For example, it has been ‘pretty well 
established that if three rows of tubes 
are used in the section heated only by 
radiant heat, the respective rows will 
take up heat in the proportion of 6-3-1. 
That is, if the row nearest the source 
of heat absorbs heat at the rate of 
12,000 B. t. u. per square foot, the sec- 
ond or middle row will take up heat at 
the rate of about 6000 B. t. u., while 
the heat input in the upper or third 
row would only be about 2000 B. t. u. 
per square foot. This ratio is natural- 
ly somewhat dependent on the oil tem- 
peratures. It is obvious, therefore, that 
if a. greater rate of heat input is de- 
sider, one or at the most two rows of 
tubes should be used. For pipe heaters 
this works out to best advantage. 
However, in cracking, some refinery 
engineers advocate a soaking period or 
time after the oil has attained a crack- 
ing temperature, during which heat is 
supplied at a very moderate rate, suf- 
ficient to raise the temperature very 
slightly and at the same time supply 
such heat as may be required for crack- 
ing. This condition can be readily se- 
cured by a third row of tubes heated 
only by radiant heat. 

Recent developments in cracking in 
the vapor stage, where higher temper- 
atures are required, and where the oil 
vapor does not take away the heat as 
rapidly from the tube walls, have made 
even heat distribution and application 
essential. Here the advantages of con- 
trolled radiant heat are obvious. 


Advantages of Radiant Heat 
To sum up, therefore, it is believed 
that, contrary to previously accepted 


ideas, radiant heat, when properly con- 
trolled, is a most desirable means of 


applying heat to petroleum products, - 


since by its use the following advant- 
ages may be secured: 

1, Higher rates of heat input into 
the oil without danger to eitehr the 
structure or to the product. 

2. More uniform heat input over 
the entire heat-absorbing surface, since 
the variable of excessively high tem- 
perature gases is eliminated. 

3. Correspondingly smaller and less 
expensive units for the same through- 
put. 

4. Better fuel economies, since there 
is no necessity for large quantities of 
excess air, and better combustion con- 
ditions result, with heat losses reduced 
to a minimum. 

5. Higher yields under comparative 
conditions, with improved products, 
since uniform heating keeps the forma- 
tion of coke and fixed gas at a mini- 
mum. 

6. In the case of cracking coils and 
pipe heaters, a greater percentage of 
operating hours, as the lack of coke 
formation and absence of tube trouble 
reduces the necessity for shutdowns. 

7. Safety. An even heat “bath” for 
that part of the equipment carrying oil 
at high temperatures and pressures, 
with no possibility of excessive tem- 
peratures from secondary combustion. 

It is apparent that the trend of the 
industry today demands close attention 
to the above conditions. Cracking in 
the vapor stage will probably require 
even higher temperatures than are now 
in common use. Moreover, the vapor 
under these conditions possibly will not 
take the heat away from the metal sur- 
faces. with the same rapidity as the oil 


24 radiant tubes, 672 sq. ft. @ 20,000 B. t. u. per 
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which a heat input of better than 30,000 
B. t. u. per square foot of tube area js 
secured at certain parts of the coil. 
Other parts of the same heater are ab- 
sorbing heat at greatly reduced rates. 
If it can be demonstrated that tube 
structure and the oil being processed 
can withstand such rates of transfer 
commercially, then with the even heat 
distribution possible through the use 
of radiant heat only, a much higher 
average rate of heat input can readily 
be maintained. To secure this condi- 
tion it is essential that the tubes shall 
receive the radiant heat rays directly, 
without the interposition of any shield 
or screen whatever, but rather with as 
many tubes as possible so placed as to 
receive the maximum of the radiant 
heat available. 

A heating coil designed to insure 
such conditions, and operating at the 
higher temperatures now coming into 
use, might take the form shown on the 
attached drawing, although the princi- 
ples involved permit of several modi- 
fications of the general arrangements. 
To illustrate what might be expected 
in the operation of such a unit, and to 
indicate the relative transfer rates 
which might be expected, we give the 
following estimated figures based on 
28 foot lengths of exposed tube of four 
inch O. D. 

Assuming a generation of 30,000,000 
B. t. u. and an over-all efficiency of 80 
per cent, which we are confident can be 
secured by passing the waste gases 
through an air heat exchanger and sup- 
plying a preheated combustion air, the 
heat input to the oil should approxi- 
mate 24,000,000 B. t. u. This would be 
divided among the various sections of 
the tube bank roughly as follows: 


13,440,000 radiant only 
5,600,000 chiefly radiant 
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14 combination.tubes, 392 sq. ft. @ 5000 B. t. u. 
Se en ONE '. LS oes oieal diate oe alee dada o 1,960,000 chiefly convection 


20 convection tubes, 560 sq. ft. @ 5000 B. t. u. 
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Total 
does in the processes now used. This 
will undoubtedly result in refiners de- 
manding higher rates of heat input but 
without too great temperature differ- 
ences. Uniform heating will be essen- 
tial, and it is believed this can best be 
secured by controlled radiant heat. 

At this time units are in operation in 


2,800,000 convection only 


23,800,000 


This indicates a total of roughly 80 
per cent of the heat input entering the 
oil as radiant heat, and such high av- 
erage rates of transfer must of necessi- 
ty be dependent on a most even heat 
distribution, which in our judgment 
can best be secured by controlled ra- 
diant heat. 








Heat and Combustion are Vital Sub- 

jects to Engineers 
(Continued from page 64) 
value in the decreasing of naphtha losses 
in the manufacture of bright stock. 
Greater attention to tail gas recovery sys- 
tems and distillation has resulted in some 
savings there. 

“There has been a substantial increase 
in the knowledge of the fundamental prin- 
ciples and reactions involved in refining 
processes. I have already mentioned the 
extensive work on desulphurization and 
sweetening of gasoline. There have been 


similar contributions on every phase of 
the industry. Leslie and Goode have fur- 
nished valuable information on the single 
and multiple flash distillation of petro- 
leum. There has been valuable new in- 
formation published on the physical and 
thermo-dynamic ‘data of petroleum prod- 
ucts. 
“Unusual. progress has been made m 
the theoretical consideration of heat flow 
through thin tubes as well as in the actual 
application of such principles, and in ad- 
dition, an impetus has been gained along 
this line, which augurs well for future 
progress.” 
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The Modern Pipe Still 


the advantages of the modern pipe 

still as compared with the older 
type of distillation equipment used by 
oil refiners. The relatively low instal- 
lation cost, coupled with remarkable 
operating efficiencies of pipe stills, pre- 
cludes the consideration of other types 
except in rare instances where some 
peculiarity of product or plant may 
have an influence. 


| T seems unnecessary to dwell upon 


The question of the actual heat re- 
quired to distill petroleum is quite in- 
volved. We have extensive data on 
the latent heats of the various hydro- 
carbons under different conditions of 
pressure. We also have information 
regarding the specific heats of various 
oils and the effect of temperature 
thereon. Because of the complexity 
of petroleum and of each fraction, it 
seems impossible to theoretically anal- 
yze the partial-pressure effect of the 
great number of hydrocarbons upon 
one another during distillation. 

If a distillation curve and percentage 
analysis of any crude or product are 
available, it is possible to construct a 
curve with ordinates representing per 
cent distilled and B. t. u. per pound or 
per gallon, or other desired unit. To 
do so, the crude is split into fractions, 
of 5 or 10 per cent. The boiling point 
and gravity of each fraction being de- 
termined, it is possible to evaluate the 
heat required. As each fraction is re- 
moved, the residue must be raised to 
a higher temperature and latent heat 
supplied for the successive fraction. As 
the calculations progress, the latent 
heats decrease while the specific heats 
increase. Such a curve is illustrated 
by Figure 1 for a typical 39.9 B° North 
Texas crude. 

The chart is illustrative of batch dis- 
tillation. Theoretically, if the oil were 
heated by a single flash in a pipe 
still, the partial-pressure effect of the 
light products would result in the re- 
moval of the same amount of vapors 
at a lower temperature. Practically, 
we find that because of the necessarily 
extensive fractionating equipment re- 
quired when separating many products 
all in vapor phase, the oil has to enter 
the separator at temperatuers corre- 
sponding to or even above those re- 
quir« d in the batch still. Furthermore, 
in single-flash distillation the vapors 
evolved in the heater must be super- 
heat d to the outlet temperature. Very 
little is known concerning the specific 
heat of the vapors, and the theory is 
complicated by the constantly chang- 
Ing pressure in the heater. In the cal- 
culation of the heat input, it is believed 
that this method (illustrated by Figure 
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FIGURE 1—HEAT OF DISTILLATION 
(DRY) 39.9 Be NORTH TEXAS CRUDE. 


1) is sufficienly accurate until further 
data from research are available. 

The efficiency of heat transfer is de- 
pendent on the velocities of the two 
exchanging mediums. Oil is a rela- 
tively poor conductor of heat, and con- 
vection currents in large bodies of oil 
are very sluggish. Consequently, we 
find that in the case of shell stills, oil 
will not absorb more than 3 to 4 B. t. 
u. per square foot per hour per degree 
difference between flue gas and liquid 
unless some means of forced circula- 
tion is employed. If more heat is sup- 
plied to the plate than the oil can 
absorb, scorching of the oil and burned 
still bottoms result. Analysis of the 
heat input into oil passing through 
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FIGURE 2—MINIMUM QUANTITY OF OIL TO INSURE TURBULENT FLOW. 
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tubes at high velocity shows that 12 
to 14 B. t. u. per hour can be safely 
transferred for each square foot per 
degrée temperature difference. 


For efficient transfer of heat we 
must have counterflow of the exchang- 
ing mediums. This cannot be accom- 
plished in batch stills but is a feature 
of the well-designed pipe heater. 


To avoid hot spots on a conventional 
still-bottom furnace, temperatures are 
rarely allowed to exceed 1600° to 1800°. 
The usual practice has been to dilute 
the furnace gases with excess air at 
sacrifice of furnace efficiencies. Higher 
furnace temperatures are possible in 
pipe stills. The velocity and intimate 
contact of the hot flue gases are essen- 
tial to input of heat to the steel surface, 
and here again the tube-still lends it- 
self to efficient design. 


Phenomena of Flow 


We are familiar with the two phe- 
nomena of fluid flow in pipes. First, 
streamline flow, where the fluid may 
be considered as a number of con- 
centric cylinders, each sliding past its 
neighbors; that next to the wall of the 
conduit has the slowest motion; the 
center one has the fastest. As incre- 
ments of pressure are applied, the ve- 
locities are increased until a point is 
reached where further increments of 
pressure produce no increase of veloc- 
ity. With further increases of pres- 
sure, a second point is reached when 
a further increment again raises the 
velocity. The fluid has now reached 
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the second phenomenon of flow, called 
“turbulent.” 

Obviously, under the first conditions 
the outer cylinders of the fluid passing 
through a heater are raised in tem- 
perature above the average of the 
fluid, and local overheating is probable. 
When the flow is turbulent, the fluid 
is rolling and eddying through the pipe 
and conveys heat from the wall to the 
body of the oil so that local overheat- 
ing is avoided. Designers, therefore, 
endeavor to maintain turbulent flow 
throughout the coil. 

The turbulence factor may be ex- 
by the formula 


g=specific gravity d=pipe diameter (inches) 
Q=gallons per minute u=—absolute viscosity 

If K exceeds a value of 65, the flow is 
turbulent. Viscosity decreases as the 
temperature rises; a decrease in viscos- 
ity increases the turbulence factor, so, 
obviously, if the oil in a pipe heater is 
in turbulent flow at the inlet, turbu- 
lence is assured all of the way through. 
Figure 2 shows the minimum quantity 
of oil of different viscosities flowing 
through tubes of various diameters that 
will insure turbulent flow. 

Assume a capacity of 2500 barrels 
per day for a still of 4 in. O. D. No. 8 
g tubes, with an inlet temperature of 
275 degrees F.; at which temperature 
the oil has a viscosity of 40 sec. Say- 
bolt. The flow at the inlet is turbulent. 
If 50 per cent is to be vaporized, the 
outlet velocity will be in the neighbor- 
hood of 250 ft. per sec., or nearly 3 
mi. per min. With further vaporiza- 
tion, even higher velocities are met. 


Pressure Drop Through a Pipe Heater 


On account of constantly changing 
temperatures, viscosities and gas vol- 
umes, it is impossible to theoretically 
predetermine the pressure drop through 
a pipe heater. The best forecast is 
empirical, based upon tests of similar 
heaters in service. 

From the outlet of the pipe heater, 
the mixed oil and vapors are introduced 
to an evaporating chamber. Here we 
find a great many different types in 
service. Some are horizontal with lon- 
gitudinal splash plates, some vertical 
with conical baffles. Others introduce 
the oil at a tangent in a vertical sep- 
arator. Sometimes the stream is led 
directly into the fractionating column. 
All designs have some peculiar merit 
and meet to a greater or lesser degree 
the purpose. The evaporator should 
spread the oil out in a film to allow 
plenty of disengaging surface and be 
of a size to give sufficient time for 
separation. 

Whether the evaporator is part of 
the column or is separate, we have at 
its outlet the same conditions; namely, 
a large volume of vapor composed of 
all of the overhead products. Upcn 
their efficient separation into cose 
commercial cuts depends the succcss of 
the distillation unit as a whole. 

The bubble cap tower has super- 
ceded all other types for this serv ce 


in connection with modern pipe stills. 
Here again we find a wide variation in 
design. In principle, the bubble tower 
may be likened to a series of small 
superimposed stills. Each plate re- 
ceives heat from the ascending vapors. 
Through the intimate contact of vapors 
with the liquid on the plate, there is 
an interchange of heat and the heavy 
ends of the vapors are condensed into 
the liquid, while the light ends of the 
ilquid are evaporated and ascend with 
the vapors to the tray above. 

Books have been written upon the 
subject of fractionation in bubble tow- 
ers. It is beyond the scope of this 
paper to go into the theory in detail, 
but a few principles and conculsions 
should be kept in mind. 


If there is no heat loss,-and in a 
well-insulated column this loss is neg- 
ligible, the liquid descending through 
the tower is supplied by returning a 
portion of the condensed vapors leav- 
ing at the top. If a column is supplied 
with a certain amount of heat at the 
base measured above a certain temper- 
ature, and there is no loss of heat, the 
sum of the heat in all streams leaving 
the tower will have to add up to the 
heat input. In the tower there is nec- 
essarily a drop in temperature as va- 
rious fractions are condensed out. This 
sensible heat and the latent heats are 
abstracted by evaporation of the reflux 
fed into the top of the tower. 


If perfect mixing were possible on 
each plate, the vapors ascending into 
the plate would be completely con- 
densed into the liquid on the plate. 
This heat of condensation would evolve 
a new vapor, which would ascend to 
the plate above. Such a plate is termed 
the “ideal section” and is the basis of 
the theory of bubble columns. 


The minimum amount of reflux for 
any given separation is attained only 
by an infinite number of ideal sections. 
This minimum reflux is a function of 
the concentration of light ends desired 
in the final product and the composi- 
tion of the feed to the column. Since 
we can build neither an ideal plate nor 
a column with an infinite number of 
plates, some balance must be _ estab- 
lished between the amount of reflux 
and the number of plates. The lower 
the reflux ratio, the less heat will be 
required to effect the separation, but 
more plates must be used. If fuel is ex- 
pensive, the column should have more 
plates and less reflux than would be 
the case with cheap fuel. 


Since no plate is 100 per cent effi- 
cient, it follows that the liquid on any 
tray is never completely stripped of 
the light boiling fractions found on the 
tray above. By means of multiple 
trays it is possible to make a commer- 
cial separation of a light product and 
a residue. If absolute separation of 
light products from residue is. desired, 
it is necessary to redistill the residue. 
This may be done by the use of a sep- 
arate column or stripping section, but 
in any case is dependent on the intro- 
duction of more heat. These facts il- 
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lustrate the fallacy of attempting to 
bleed finished products directly from 
the tower. The means to effect the 
separation will be discussed later. 


Theory of Separation in Relation to a 
Pipe Still 

It is unnecessary to go into the the- 
ory of heat exchangers and condensors 
—both are important adjuncts of pipe- 
still units—but it is in order to discuss 
the preceding general theory as applied 
to the integral parts of a pipe still. 

With reference to the furnace proper, 
it was stated that the pipe still is ad- 
mirably adapted to counterflow of oil 
and flue gases. Therefore it is gen- 
erally possible to bring the exit-gas 
temperatures down to as low a figure 
as will provide sufficient draft. With 
the usual heat-exchanging systems, in- 
let temperatures of 300 to 350 degrees 
are encountered. Occasionally, more 
extensive application of heat exchange 
is made and temperatures up to 500 
degrees are on record. It should be 
pointed out that inlet temperatures 
around this figure begin to affect the 
furnace efficiency adversely. Since the 
overall efficiency is the more impor- 
tant, a proper balance should be struck. 


Correct furnace design is of prime 
importance to a successful pipe-still op- 
eration. A surface will absorb heat 
from a radiating surface at about 10 
times the rate of the absorption of heat 
by convection. Therefore the part of 
the pipe still doing the most work per 
square foot of surface is that exposed 
to direct radiation. The design of this 
section must carefully analyze the oil 
temperature and velocity to. be sure 
that it will be able to absorb this heat. 
Otherwise, carbonization and burned 
tubes are inevitable. 


It has been found that radiant heat 
and flame inpingement on the same 
surface create a serious condition. By 
elimination of the flame impingement, 
higher furnace temperatures may be 
carried. The radiant tunnel construc- 
tion is a development along this line. 


Another line of approach toward the 
elimination of overheating is to keep 
furnace temperatures at a lower degree. 
The admission of excess air to accom- 
plish this purpose is wasteful from all 
standpoints, but is the method still 
used in many plants. Recirculation of 
the flue gases will attain the results 
desired and at the same time maintain 
a high efficiency. 

The mechanical side of furnace de- 
sign is also important. The settings 
of a great many pipe stills are badly 
cracked by expansion strains. Air in- 
filtration and consequent decrease of 
efficiency result. The suspension of 
the tubes by a structure independent 
of the furnace brickwork will eliminate 
much of this trouble. 

Pipe Sizes oe 

In the theoretical discussion of the 
flow of the oil through the tubes of 4 
pipe still, it was pointed out that if the 
oil was above the critical velocity at 
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FIGURE 3—MULTIPLE TOWERS, FOUR PRODUCTS 


the inlet, there was no danger of 
streamline flow further on. In the 
early days of pipe-still design, some 
unite were built with tubes of 2-inch 
diameter, and even smaller, with the 
idea of maintaining high velocities, but 
with such tubes troubles will ensue if 
the charging pump stops. Therefore, 
the practical consideration of ease of 
cleaning must be balanced against the 
desirable tube velocities. A small tube 
in a furnace of normal width at the 
usual temperatures will tend to bow 
and warp, thus adding to the inherent 
difficulty of cleaning the small bore. 
Therefore, we rarely find tubes of 
smaller diameter than 3-inch. The 
usual sizes are 3 inches and 4 inches, 
and if the use of such sizes results in 
too much pressure drop, it is consid- 
ered good practice to use two or more 
tubes in parallel. 


Bubble Towers 


Bubble towers are available in a mul- 
titude of designs. Provided the num- 
ber of caps and plates is sufficient for 
the separation desired, good results 
may be anticipated. The question of 
control is important. The inlet tem- 
perature at the base is capable of con- 
trol by the heater. The top tempera- 
ture will depend on the amount of 
reflux. Two general methods are used 
to furnish this reflux; first, using par- 
tial condensers; and, second, pumping 
back a portion of the finished top prod- 
uct. 


The results by both methods are the 
Same, and the selection depends on 
Practical considerations. If partial con- 
densers are used, they must be placed 
so that the condensed product used for 
tefliix will drain back to the tower. It 
IS customary to use oil for cooling, 
thus making the partial condenser part 
of the exchanging system. The worst 
conditions, as far as corrosion is con- 
cerned, are usually found at the con- 
densing point of products ranging from 
180 to 250 degrees F. This is just about 
the condition under which a partial 
Condenser will operate so that rela- 


tively high maintenance may be ex- 
pected. 


On account of the added cost of 
steel structures to support the partial 
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FIGURE 4—SINGLE TOWER, FOUR 
PRODUCTS 


condensers, the difficulty and expense 
of repairs so high above ground and 
the disruption of operating conditions 
in the tower when such apparatus is 
out of commission, we find the trend 
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away from such methods of control 
and towards the pump-in method. 


Using a pump, the partial condenser 
becomes only a heat exchanger and 
may be set low. If the condenser is 
proportioned for emergency operation, 
the exchanger may fail and the tower 
will still function at the cost, of course, 
of some extra fuel. 


Electric and air-actuated controllers 
are in use with both systems to control 
the top temperature. 


The ideal tower control is one that 
gives a balanced condition of the re- 
flux so that the tower temperature is 
held constant. With this condition, the 
result will be—theoretically at least— 
a maximum yield with the smallest 
amount of fuel for any particular in- 
stallation. 


Pyrometers and Air-Actuated Controls 


The problem, then, is to obtain a 
control instrument that will give this 
balanced condition. The sensitivity of 
the control mechanism will determine 
to a large extent whether or not the 
desired end points are obtained. There 
are two general classes of instruments 
which are* being used satisfactorily: 
(1) pyrometer controls and (2) air- 
actuated controls. 


Undoubtedly a pyrometer is more 
sensitive than any other type of tem- 
perature-measuring instrument. How- 
ever, there must be a periodic make 
and break in a pyrometer temperature 
controller, and during the period that 
the thermocouple is disconnected from 
the motor-operated valve the reflux 
may become unbalanced, with the re- 
sult that the tower temperature will 
not remain constant. From a practical 
point of view, the advantages of this 
type of instrument are that it may be 
located at any deSired point without 
affecting its sensitivity, and the control 
may be set at the exact temperature 
at which the operator desires to con- 
trol the tower. 


The air-actuated controls fall into 
three classes, depending on the type of 
filling of the capillary tubes, each of 
which has its advantages and disadvan- 
tages. These three classes are: mer- 
cury-filled, vapor-tension and gas-filled 
instruments. As a class, the advantage 





























FIGURE 5—SERIES PIPE STILL 
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FIGURE 6—DUPLEX CIRCULATING PIPE STILL (PATENT PENDING) 
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FIGURE 7—TEMPERATURE CONDITIONS FOR DUPLEX CIRCULATING UNIT AT 
CONTINENTAL REFINING COMPANY, OIL CITY, PA., RESULTS OF AUG. 13-14, 1927 
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FIGURE 9—FLOW CHART, FOSTER STILL NO. 4, MARLAND REFINING COMPANY. 
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is that as soon as the temperature is 
transmitted to the regulator, the reflux 
is brought into balance with the tower 
conditions. The controlling factors are 
the sensitivity of each type of instru- 
ment from a theoretical point of view, 
and the location of the instrument from 
a practical point of view. 


It is claimed that the mercury-filled 
instrument is the most sensitive as well 
as the most rugged type. It requires 
short tubing lengths and therefore has 
the disadvantage of having to be lo- 
cated near the point of control. 


The vapor - tension instrument is 
claimed to be as _ sensitive as the 
mercury-filled instrument, over a com- 
paratively small range. The disadvan- 
tage is that it is necessarily limited to 
a smaller range of settings than the 
mercury-filled instrument; however, the 
length of tubing may be longer, so 
that the location of the instrument may 
be more variable than that of the mer- 
cury-filled controller. 


The gas-filled instrument, according 
to instrument manufacturers, is not as 
sensitive as the mercury-filled or the 
vapor-tension instrument. It does, how- 
ever, lend itself to greater flexibility 
from a practical standpoint, in that it 
may have as long a capillary tubing as 
the vapor-tension instrument and may 
be of the direct-set type, operating 
equally well over a wide range of tem- 
perature settings. 


When the tower temperature is to 
be regulated by air-actuated controls 
while pumping reflux into the tower, 
it is well to combine a pressure reg- 
ulator with the temperature regulator 
in order that there may be a fluid 
pressure ready to release the reflux liq- 
uid at the instant the control valve 
opens. 


Although straight-line control is the- 
oretically the most satisfactory, a va- 
riation or plus or minus °F. is well 
within reason for all practical purposes 
and may be accomplished with either 
pyrometer or air-actuated controls. 
The type of instrument to be installed 
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FIGURE  10—ENGLER DISTILLATIONS 
OF PRODUCTS, FOSTER STILL NO. 4 
MARLAND REFINING COMPANY. 


1, crude 39.9 B°; 2, overhead, tower A, export 
64.5 B°; 3, overhead, tower C, Navy 53.5 Bri 
4, kerosene distillate 41 B°; 5, gas oil, 36.7 BY’; 


6, residuum, 25.4 
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FIGURE 8—FOSTER STILL 

This gives arrangement of the three Badger 
towers. The small one on the right is A tower, 
where the first flash is made. The middle is B 
tower, where the second flash is made, and the 
one on the extreme left is the C, or bubble 
tower. The large tower back of B is the 
Power Specialty tower on No. 5 Foster still. 
All pumps and residuum exchangers are on the 
ground under the towers. 


can be determined only for the partic- 
ular job under consideration; for ex- 
ample, if remote control is desired, the 
pyrometer controller is the most satis- 
factory; if simplicity of equipment is 
the outstanding need, the air-actuated 
controller should be installed. 

Whether air-actuated or pyrometer 
controls are used, a by-pass line should 
be provided through which a certain 
amount of reflux may be passed contin- 
ously. Thus the control valve wiil 
be required to pass only the variable 
amount of reflux to take care of tem- 
perature changes. 


Flow Sheet of Towers 

The difficulty of obtaining side 
streams to specifications was previously 
discussed. It was shown that the over- 
lap of distillation curves of adjacent 
plates was excessive. Effective sepa- 
ration is possible only between the top 
and bottom products of any one tower. 
This is in effect an argument in favor 
of multiple towers. Consider such an 
arrangement as shown by Figure 3. 
Tower 1 effects a separation between 
fuel oil and all other products. The 
introduction of steam to lower the va- 
por pressure and hence create a reboil- 
ing effect is necessary on this tower, 
Since there is no product hotter than 
the fuel oil to give up heat. 

Gas oil, kerosene and gasoline vapors 
enter tower No. 2. Here only the gas 
oil is removed, the other two passing 
a vapor to tower No. 3 where final 
Separ: tion between kerosene and gaso- 
line is made. In towers 2 and 3 there 
ls available material at a higher tem- 
Perature, the heat of which may be 
utilized for reboiling the material re- 
Moved as liquid from the bottoms. The 
numb r of plates, tower diameter, etc., 
May be varied to meet conditions. 


Now, consider that cne column will 
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take the place of all three; assuming, 
of course, that the total number of 
plates will remain the same. Refer to 
Figure 4. The overhead vapor cut will 
correspond to that from tower 3 of 
Figure 3. At some plate A there will 
be a liquid whose highest boiling point 
will correspond to that desired for the 
end point of kerosene. It will, how- 
ever, contain light ends belonging to 
the gasoline series. Therefore it must 
be redistilled in a separate column with 
the application of heat from _ soine 
source. The same is true of the gas- 
oil fraction. It would be equally pos- 
sible to take liquid from a plate lower 
than A whose initial boiling point is 
at the end point of gasoline. This 
stream could be led to a side column 
and refractionated, so that the vapors 
evolved would form the kerosene cut, 
which would be led away and be con- 
densed while the bottoms would reflux 
back to the main column. 


It is unnecessary that these small 
auxiliary columns should be outside 
the main tower. Their function is ac- 
complished by the various proprietary 
so-called “stripping” sections located 
sometimes within the tower itself. The 
efficiency of the tower, as far as ab- 
solute separation of products is con- 
cerned, is, however, dependent on the 
care and judgment used in the design 
of these sections. 

Consider further the fact that the 
greater the difference in boiling points 
between two products, the easier is the 
separation in any given tower. For 
instance, the mean boiling point of gas- 
oline, say, is 275 degrees, and of kero- 
sene 490 degrees, a difference of 215 
degrees. This separation is easier ‘of 
accomplishment than that of kerosene 
from gas oil, with a mean boiling point 
around 600 degrees, and the difference 
only 110 degrees. Likewise, the clean 
separation. of gas oil from fuel oil is 
harder because the boiling points of 
these two products are still closer to- 











FIGURE 11—FOSTER STILL 
Shows the single large Power specialty tower 


on No. 5 unit. Ground level has all pumps. 
First deck carries residuum and gas-oil ex- 
changers and coolers. Second and third decks 
support gasoline and kerosene  watercoolers. 
Fourth and fifth decks carry the vapor to crude 
exchangers and condensers. 


gether. Therefore, as a general state- 
ment, the further we go into the crude, 
the more difficult is the separation of 
successive cuts. Fortunately, very few 
refiners are interested in close cuts by 
boiling points after gasoline and kero- 
sene are finely separated. The end 
point of kerosene is of little interest, 
if gravity and color are satisfactory. 
Of even less interest is the separation 
between gas oil and fuel oil. 

When we come to the fractionation 
of the overhead products from a crude 
being run to cylinder stock, the sepa- 
ration, of the heavy ends is of great 
importance. If any wax distillate or 
gas oil is left in the cylinder stock, 
the established flash, fire and viscosity 
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FIGURE 12—-FLOW CHART, FOSTER STILL NO. 5, MARLAND REFINING COMPANY 
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FIGURE 1t3—ENGLER DISTILLATIONS 
OF PRODUCTS, FOSTER STILL NO. 5, 
MARLAND REFINING CO. 

1, crude 40.7 B°; 2, gasoline 58.2 B°; 3, kero- 
sene distillate 41.5 B°; 4, gas oil, 35 B°; 5, 

residuum 24.5 B°. 


relationships are altered, and the de 
waxing problem is complicated. Like- 
wise, the presence of cylinder stock in 
wax distillate is detrimental to wax re- 
moval by cold pressing. In the present 
state of the art, the more conservative 
method of effecting the final separation 
between wax distillate and stock is to 
remove only a portion of the distillate 
in the once-through pipe still and then 
use other apparatus. Batch stills or 
circulating pipe stills can be used. The 
series pipe still also appears to have 
possibilities. 


Assembly Into Complete System 

In general, pipe stills may be divided 
into three distinct types: (1) the “once- 
through” or single-flash; (2) the series 
pipe still, where two or more are op- 
erated in series; (3) the circulating 
pipe still. 

The first is the most popular and has 
the broadest field. With a properly 
designed single column or multiple 
towers, separations to meet specifica- 
tions of all light products can be made 
with excellent yields and cost figures. 
For heavier products, the separations 


Lea 


are satisfactory as far as gas oil and 
fuel oil are concerned. It appears to 
have limitations when cylinder stock -is 
the desired residual product. 


The second type, in which two pipe 
stills are operated in series, presents 
two advantages. In this case, the vol- 
ume of cuts removed in vapor phase is 
greater than in the case of the single- 
flash unit, therefore the possibilities of 
vapor heat exchange are greater. Sec- 
ondly, if close separation of residuum 
from the next heaviest product is de- 
sired, a second simple tower will give 
better results. It will only have to 
separate two products, and the prob- 
lem is not complicated by the partial 
vapor pressures of all the superheated 
light vapors passing through the tower. 
Figure 5 is diagramatic of such an 
arrangement. 

It is said that such an arrangement 
is expensive to construct. As a matter 
of fact, careful estimates show that tne 
savings in heat-exchanging equipment 
and smaller-diameter towers about off- 
set the cost of two furnaces. Criticism 
has also been made of the high flue-gas 
temperature at the outlet of the second 
unit. This hot flue gas may be passed 
to the first unit and used to dilute the 
products of combustion at that point. 
Little has been done on commercial in- 
stallations of this type, but it is believed 
that there are inherent advantages 
which should receive more attention. 
Particularly is this true where close 
control of bottom porducts is desired. 

The circulating type of pipe still is 
in reality a batch still with an inde- 
pendent means of supplying the heat. 
While the addition of a circulating 
tube nest to a batch still will not in 
itself greatly improve the fuel effi- 
ciency of such a unit, it will eliminate 
the possibility of hot spots on the still 
bottom. As the oil increases in tem- 
perature, flue- gas temperatures must 
also rise, accounting for the poor effi- 
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FIGURE 14—PIPE STILL (2000 BARRELS PER DAY) AT AETNA OIL SERVICE 
COMPANY 


MARCH, 1928 


Temperature - Degrees Fahr. 
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FIGURE 15—PIPE-STILL RESULTS FOR 
MAY, 1927, AETNA OIL SERVICE CO, 
LOUISVILLE, KENTUCKY 
Yields: gasoline, 40.79 per cent; kerosene, 6.77 
per cent.; gas oil, 40.78 per cent.; 20/22 fuel 
oil, 21.03 per cent.; loss, 0:63 percent: 


ciency as compared to the once-through 
or single-flash unit. 


However, one advantage is inherent 
in any batch operation, and that is 
close control of the residual product. 
To bring up the efficiency of the cir- 
culating type of still, the diagram (pat- 
ents pending) of Figure 6 is submitted. 
This is in effect two batch stills, sep- 
arators 1 and 2, connected to one pipe 
heater. Consider No. 1 as operating on 
the heater. No. 2 may be used as an 
accumulator of heat by feeding the 
crude over the exchangers. By the 
time No. 1 is off, there is a batch of 
hot stripped crude in No. 2. The heater 
is then connected to No. 2, and No. 1 
is pumped out to serve as the accumu- 
lator for the next batch. The flow of 
crude on the next cycle is not shown 
on the diagram, but is reversed in 
direction and goes into No. 1. The 
temperatures through two cycles from 
actual operation are shown by Figure 7. 

From actual runs, the fuel required 
for such a unit has been demonstrated 
to be between 10.5 and 11 pounds of 
coal per barrel, or about 2.4 per cent 
oil equivalent when running Pennsyl- 
vania crude to cylinder stock. This 
compares quite well to the efficiency 
of single-flash units. 


The principal advantages of the ar- 
rangement are close control of bottoms 
coupled with good fractionation and 
over-all fuel efficiency. Its disadvan- 
tages are a higher steam consumption 
and limitations as to size. The max- 
imum for one unit is about 1500 barrels 
daily capacity. 


Typical Examples and Results 

Figure 8 and Figure 9 are a photo- 
graph and diagarm respectively of No. 
4 Foster still at the plant of the Mar- 
land Refining Company. It is of the 
single-flash, multiple-tower type. The 
heater consists of a Power specialty 
furnace with an effective length of 3334 
feet of 4-inch tube. Badger towers are 
used. The first, marked A, is a flash 
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drum where the gasoline evolved in the 
exchangers is removed as an export 
cut having 350 to 400 degrees end point. 
The temperature of the flash drum is 
determined by the amount of hot oil 
from the pipe still by-passed into the 


drum with the fresh crude. Tower B 
is an evaporator for the pipe still and 
C is the final fractionating column. 

The crude circuit is first over the 
partial condensers, where it reaches a 
temperature of 220 degrees. It then 
goes to a salt drum, from which it 
passes over residual exchangers and is 
raised to 250 degrees before entering 
the flash tower A. Enough hot oil 
from the heater enters with the fresh 
crude to bring the temperature in the 
flash drum up to 370 degrees. The oil 
is then pumped from the flash drum A 
through the tubes of the still, is raised 
to 550 degrees and enters the evapo- 
rator. 
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FIGURE 16—RADIANT-HEAT PIPE STILL (2500-BBL.) DESIGNED AND BUILT BY M 
W. KELLOGG CO. FOR SIMMS OIL CO. AT SMACKOVER, ARKANSAS. 


The bottoms from tower B are 
pumped into a stripping section at the 
base of tower C, where they furnish 
heat for reboiling the bottoms from C. 
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FIGURE 17—KELLOGG PIPE STILL OF SIMMS OIL COMPANY AT SMACKOVER, 
ARKANSAS 
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FIGURE 19—FLOW CHART, CREW-LEVICK COMPANY 


One top stream of gasoline and side 
streams of kerosene and gas oil are 
removed from C. This unit has a ca- 
pacity of 7000 to 10,000 barre!s per day. 
Figure 10 shows the distillation curves 
of products. When removing 75 per 
cent of distillates from the crude, a 
fuel consumption of 1.4 per cent is 
reported. 


Figure 11 is a photograph and Figure 
12 is a diagram of Foster still No. 5, 
also at the plant of the Marland Re- 
fining Company. This is also a single- 
flash unit with the fractionation accom- 
plished in a single column. The fur- 
nace and tower are beth of Power 
Specialty Company’s design. The fur- 
nace is the same as that just described. 
The tower is 10 feet, 6 inches in diam- 
eter and 76 feet, 6 inches high. This 
unit has a skimming capacity of 10,000 
barrels daily. When running to 11 per 
cent cylinder stock bottoms, the capac- 
ity is reduced to 5000 barrels and is 
intermediate for other proportions of 
overhead. The fuel consumption is 1.5 
per cent for 26.5 per cent bottoms, and 
2.4 per cent for 11 per cent cylinder 
stock bottoms. 


This tower is controlled entirely by 
the “pump in” system, no partial con- 
densers being used. When skimming, 
both finished gasoline and pressure dis- 
tillate are used for reflux. When run- 
ning to stock, finished gasoline only is 
used, with a reflux ratio (gasoline re- 
turned to the tower divided by final 
amount of gasoline taken from the sys- 
tem) of 3.5 


In this tower the stripping sections 
are integral and the reboiling effect is 
accomplished by the use of steam. Fig- 
ure 13 shows the distillation curves of 
the products. 

A smaller unit with less refinement 
is shown by Figure 14. This is in- 
stalled at the plant of-the Aetna Oil 
Service Company at Louisville, Ky. It 
has a daily capacity of 2000 barrels. 
A Foster heater and towers of the 
writer’s design are used. Results are 
shown by Figure 15, which are the 
average for May, 1927. The fuel con- 
sumption over the same period, when 
running to 21 per cent bottoms, was 
2.15 per cent and has been reduced 
somewhat since. 

Figure 16 is a photograph of a pipe 

(Continued on page 88) 
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The Recirculating Furnace’ 


HE recirculating furnace is pri- 

marily a heating apparatus of 

the convection type in which 
the heat-absorbing surfaces are heated 
by a mixture of fresh products of com- 
bustion and a portion of the combus- 
tion gases that have already given off 
a part of their heat in their previous 
passage over the~heat-absorbing sur- 
faces. 

In its basic conception, the recircu- 
lating furnace can be considered as a 
closed thermal system in which the 
heat-absorbing surfaces are constantly 
swept by a fixed quantity of products 
of combustion at a given initial temper- 
ature with the gases being constantly 
returned to the furnace and reheated 
before they again enter the heating 
zone. Gases equal in amount to that 
produced by the fuel burned to reheat 
the circulating constantly 
ejected from the system to the stack. 


gases are 


The recirculating furnace is the most 
suitable apparatus for heating by con- 
vection where low furnace tempera- 
tures must be maintained and where 
only a small portion of the available 
heat is taken out of the gases, partic- 
ularly where the maximum allowable 
furnace temperature is low and where 
the final temperature of the gases is 
only a few hundred degrees below their 
initial temperature. In such cases, re- 
circulation not only provides a method 
of reducing the rather high combustion 
temperatures of the fuel when burned 
without a large amount of excess air, 
but, by returning to the furance the 
heat content of the gases at their final 
temperature, recovers a large portion 
of the heat that otherwise would have 
been lost through the stack. 

The convection-type oil still is par- 
ticularly suitable for the application of 
flue-gas recirculation. In an oil still, 
the heating of the oil is accomplished 
by applying to the tube surfaces a giv- 
en quantity of heat of a certain prede- 
termined quality, usually with the ini- 
tial temperature of the gases not over 
1500 degrees F. as measured by thermo- 
couples placed above the tube bank. To 
obtain the full benefit of the heating 
surface of the coil, the final tempera. 
ture of the gases, after passing over 
the coil, is kept 200 degrees to 300 de- 
grees higher than the temperature of 
the incoming oil. This final tempera- 
ture varies form 500 degrees F. for a 


*Before New York meeting of the American 
Institute of Mining and Metallurgical Engineers, 
February 22-23, 1928. 

+tCombustion engineer, Universal Oil Prod- 
ucts Co. 


By L. A. MEKLER7T 
Chicago, Illinois 


topping still with only a slight or no 
heat interchange before the oil enters 
the still, up to 1100 degrees F. in some 
cracking stills where the raw-oil feed 
is used for condensing the high-boil- 
ing-point fractions of the oil, and is so 
preheated to as high as 850 degrees F., 
as in the Dubbs cracking process. 


The total quantity of combustion 
gases required to accomplish the heat- 
ing of the oil by convection under such 
conditions is determined from the equa- 
tion 

0 
We = ——> (1) 
QO: — Q; 
where Wt = the total weight of com- 
bustion gases required 
6 = the total! convection heat 
applied to the coil 
QO, = the heat content, B. t. u. 
per pound, of the gases 
at their initial tempera- 
ture 
heat content of the gases 
at their final tempera- 
ture. 


QO — — 
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FIG. 1—AVERAGE HEAT CONTENT OF 
PRODUCTS OF COMBUSTION AND AIR 
AT DIFFERENT TEMPERATURES 


Fig. 1 shows the average heat con- 
tent of the products of combustion at 
different temperatures. The curves on 
this figure and the subsequent ones are 
primarily intended to show the trend 
rather than the numerical values of the 
quantities, but the values of Fig. 1 can 
be used in equation (1) with an accu- 
racy of + 5 per cent for excess air of 
25 to 250 per cent. 

The first requirement of convection- 
still operation is the reduction of Q as 
obtained in the fresh products of com- 
bustion to a value corresponding to 
the maximum allowable furnace tem- 
perature. The reduction of Q can be 
accomplished either by a large amount 
of excess air used for combustion, the 
common method when no recirculation 
is used in a convection-type furnace, or 
by diluting the heat content of the 
fresh products with a sufficient amount 
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PECIRCULATING RATIOS 

FIG. 3.——HEAT CONTENT OF FRESH 

PRODUCTS OF COMBUSTION (FUEL 


OIL) WITH DIFFERENT RECIRCULAT- 
ING RATIOS. FLUE-GAS TEMPERATURE 
1050° F. EXCESS AIR 50 PER CENT. 


of returned gases with a heat content 
of Q: to obtain the equivalent of Q:. 

Fig. 2 shows the heat content of 
fresh products of combustion obtained 
with different amounts of excess aif 
and air preheat used for combustion, 
if no recirculation is used, and illus- 
trates the correlation of excess air, aif 
preheat and the value of Q for differ- 
ent firing conditions. 

Fig. 3 shows the modification of the 
heat content of fresh products of com- 
bustion of fuel oil burned with a 50 
per cent. excess air, by the admixture 
of the different amounts of flue gasses 
at a temperature of 1050°F. 

The recirculating ratio of Fig. 3 is 
the number of pounds of the flue gases 
mixed with one pound of fresh prod- 
ucts of combustion and the values ob- 
tained will be true for average opera 
tion of the turnace on the Dubbs 
cracking process. 

The curves on Figs. 2 and 3 indicate 
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Excl SS AUR, PER CENT 
FIG. 4.—RECIRCULATING RATIOS FOR 
DIFFERENT AMOUNTS OF EXCESS AIR 
AND NET AIR PREHEAT. MAXIMUM GAS 
TEMPERATURE 1500°- F. FLUE-GAS 
TEMPERATURE 1050° F. 


that the reduction of Q to the value of 
the maximum allowable furnace tem- 
perature can be obtained in several 
ways. For example, with Q=390 B. 
t. u. per pound, this value can be ob- 
tained with no air preheat and recircu- 
lating ratio of 4.5; with a recirculating 
ratio of 5, if 250° F. air preheat is 
used; with a recirculating ratio of 5.5 
air preheat is used, 
and with a= recirculating ratio of 
6 if 750° F. air preheat is used. If no 
recirculation is used, the same value oi 
Q can be obtained by varying the 
amount of excess air and the air pre- 
heat. With no air preheat, an excess 
air of 215 per cent. will give the neces- 
sary value, as will an excess air of 250 
per cent. with 250° F. preheat; an ex- 
cess air of 350 per cent. with 500° F. 
air preheat and an excess air of ap- 
proximately 500 per cent. with an air 
preheat of 750° F. 

Figs. 4 and 5 show respectively the 
different variations that are possible in 
obtaining 1500°F. maximum furnace 
temperature with flue-gas tempera- 
tures of 1050 degrees F. and 750 de- 
grees F. and different amounts of ex- 
cess air and air preheat. 


if 500 degrees F. 


The curves of these figures are bas- 
ed on the heat balance in the gases 
before they give off any heat to the 
heat absorbing surface and are the 
evaluation of equation:* 
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Diep GRECLRCULATING RATIOS FOR 
MIEFERENT AMOUNTS OF EXCESS AIR 
tND NET AIR PREHEAT. MAXIMUM GAS 
*MPERATURE 1500° F. FLUE-GAS TEM- 
PERATURE 750° F. 


A Gulf Publishing Company Publication 


We. (1 =O 
= = (2) 
We =(Qr— Qs) 
Where R = recirculating ratio 
W, = weight of recirculated 
gases 
Q. = total heat content of fresh 
products of combustion, 
and 
W:, Q: and Qs are as in equa- 
tion (1) 


From Fig. 4, it is apparent that the 
same results can be obtained with a 2 
to 1 recirculating ratio and 105 per 
cent. excess air with no air preheat, as 
with 1 to 1 recirculation, 215 per cent. 
excess air, and 500° F. air preheat, or 
with 1 to 1 recirculation ratio, 280 per 
cent. excess air and 750° F. air pre- 
heat. Any other combination within 
the area bound by the curves of “No 
air preheat” and “Air preheat 750° 
F.” will give the same operating re- 
sults. If the flue-gas temperature is 
750° F. instead of 1050° F., as assum- 
ed for Fig. 4, the recirculating ratios 
required to obtain 1500° F. furnace 
temperatures are much lower for the 
same excess air coefficient. The pos- 
sible variations are shown on Fig. 5. 

The choice of a combination of re- 
circulation ratio, amount of excess air 
and degree of air preheat should be 
be determined by purely economic con- 
siderations such as the cost of fuel and 
the original operating and maintenance 
cost of the equipment. 

Figs. 6 and 7 show the economic 
balance of the gross savings obtained 
with different recirculating ratios and 
air preheat of the corresponding 


amounts of excess air required to bring 
down the values of Q to that of the 
maximum gas 


desired temperature 
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FIG. 6.—POSSIBLE SAVINGS WITH _ RE- 

CIRCULATION AND AIR PREHEAT. 

MAXIMUM GAS TEMPERATURE 1500° F. 
FLUE-GAS TEMPERATURE 750° F. 


(Figs. 4 and 5). Fig. 6 shows that 
with a flue-gas temperature of 750° 
F. and a maximum gas temperature 
of 1500° F., fuel has to be very ex- 
pensive in order to justify recirculation 
of over 2 to 1. From this point the 
curves of savings begin to flatten out 
very rapidly. An increase of the re- 
circulating ratio from 2 to 3 gives an 
increased saving of only 4 per cent.; 
from 3 to 4 gives 2.5 per cent., and 
from 4 to 5, less than 2 per cent. With 
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SAVINGS, FER CENT 





/ 2 4 
Recuecutatine kATIO 


FIG. 7.—POSSIBLE SAVINGS WITH RE- 

CIRCULATION AND AIR _ PREHEAT. 

MAXIMUM GAS TEMPERATURE 1500° F. 
FLUE-GAS TEMPERATURE 1050° F. 


a flue-gas temperature of 1050° F. 
and the same maximum gas tempera- 
ture, recirculating ratios above 3 per 
cent. cease to be economical (Fig. 7). 

The savings due to air preheat drop 
off even at a greater ate with increase 
of the recirculating ratio, particularly 
with the higher air preheat tempera- 
tures. Without recirculation, a 750° 
F. air preheat with 1050° F. flue 
gases gives a saving of 45 per cent. of 
the total fuel used (Fig. 7). With a 
recirculating ratio of 2 to 1, the sav- 
ings due to air preheat drop to slight- 
ly over 15 per cent. With the increase 
of the recirculating ratio and the con- 
sequent decrease of the amount 
of fuel, the excess air, and therefore 
the total amount of air used, the sav- 
ings due to preheating of the air, are 
constantly decreased until they are 
only slightly over 5 per cent with a re- 
circulating ratio of 5 to 1. 

The savings from the combined re- 
circulation and air preheat per addi- 
tional unit of recirculation decrease 
even faster than the savings from re- 
circulation alone, when the recirculat- 
ing ratio is increased. From Fig. 6, 
with an air preheat of 250 degrees F., 
recirculating ratios above 1.5 to 1 show 
very little increased savings for each 
additional unit of recirculation. With 
preheats of 500 degrees F., a recirculat- 
ing ratio of 1 to 1 will be the most 
economical. Table 1 shows the pos- 
sible savings with the different com- 
binations of recirculation, and air pre- 
heat with a Dubbs furnace for 8,000,000 
B. t .u. convection heat load and losses 
of 500,000 B. t. u.2 Table 2 shows the 
effects of recirculation on the Dubbs 
process as obtained at different plants. 
In actual practice of the Dubbs proc- 
ess, the most balanced installation is 
obtained with recirculating ratios of 
between 2.5 to 1 and 3 to 1, and air 
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Table 1.—Oil Consumption and Fuel Efficiency of Still Under Different 
Operating Conditions 


8,000,000 B. t. u. 


Fuel 

Required, 

Pounds 
No recirculation .......... L 1320 
No recuperation .......... { 
Recuperation only ........ lL 727 
Air pre-heat 800° F., net. 
Recirculation only ........ v 602 
4.62:1 no air preheat ..... f 
meewrculation 1:1 ...;..... lL 747 
Air preheat 650° F. net j 
MeCcsreuimeien 2.92)... ... 
Air preheat 300° F. net 6” 
Recirculation 3:1 ........ ] 580 
Air preheat 500° F. net... oe 


Convection Input in the Oil; 500,000 B. t. u. 


Loss in Furnace 


Heat Loss of Heat Oil 
Supplied Excess in Flue Heat 
by Fuel Air, CO, Gases, Mil- ing 
Million Per Cent lion Effi- 
B. t. u. B.t.u. ciency 

24.8 230 48 16.3 32.2 
WY | 500 2.8 5.2 58.3 
11.3 25 12.4 2.8 70.6 
13.5 204 5.1 5.00 59.2 
12.2 91 8.3 3.7 65.5 

10.9 85 8.5 2.4 73.4 








preheats of from 400 degrees to 500 de- 
grees F., as is indicated on Fig. 7. 

The mechanical design of the recir- 
culating furnace deserves serious con- 
sideration. The method of withdraw- 
ing the flue gases from the system and 
their mixing with fresh products of 
combustion will greatly determine the 


combustion efficiency of the fuel 
burned and the temperature distribu- 
tion in the furnace. The gases to be 


recirculated must be so withdrawn that 
the draft distribution in the heating 
chamber is not affected by the change 
in recirculating ratio, that is the speed 
of the recirculating fan, or even by 
the complete failure of the fan—a com- 
mon occurrence with mest of the older 
types of fans. 

The whole recirculating system 
should be placed on a by-pass to allow 
repairs to fan and connecting flues 
while the furnace is in operation. 

The recirculated gases must be in- 
troduced into the furnace at a point 
beyond the zone of actual combustion. 
COs is one of the best fire extinguish- 
ers. If large ratios of recirculation 
and, consequently, small amounts of 
excess air are used in the furnace, the 





flue gases will tend to retard the proc- 
ess of combustion on their contact with 
the fresh gases. This will result in 
considerable from incomplete 
combustion of the fuel in the combus- 
tion chamber and the complete arrest 
of combustion of the gases when they 
strike the comparatively cool heat-ab- 
sorbing surfaces of the still. Up to 5 
per cent CO was found in the furnace 
gases of one installation where the flue 
gases came in contact with the fresh 
gases before combustion was complete. 
If a comparatively large excess of air 
is used and high flue-gas temperatures 
are maintained, the retardation of com- 
bustion is only temporary and there is 
a possibility of secondary combustion 
after a more intimate mixing of the 
partly burned fuel and the air admitted. 
Quite often the damage to the recircu- 
lating fan and air preheater attributed 
to corrosion from the sulphur of the 


losses 


gases and the water leaks from the 
water-cooled fan bearings is due to 
secondary combustion within the fan 


and preheater itself because of much 
more thorough mixing of the gases and 
the air on their passing through the fan 
and the preheater. 


Table 2.—Effect of Recirculation and Air Preheat on Still Operation 
90—4” Tube Still 


Fans 


ee 


Fuel—gas cu. ft. per hr....... 


Fuel ratio, oil equivalent per cent....... 
purmeee @Qpove tupes -F................ 
a Ske shat Kloes.8 OSES RS 
I Me igs dea et oss oso 


Preheater discharge °F 
Stack 


Nee ee ads idle aah eas 


Sears ee eh ae 
Furnace efficiency, calculated 


Fans 
I MN INO Soe ae a's gp Seb ecw ob 0 
MM ee eS, oa Sin en bate 
a hg Ae a yg cine woe 


Furnace above tubes F°® 


Furnace below tubes, °F............... 


CO; . 


Fans 


I NE I tide ee acces 
puemnce above tubes, “F............... 
muemace below tubés, °F............... 


co; . 
Fuel Ratio 


62—4” Tube Still 


On Off 

See Ce ee ie ala a. otha 77.5 58.3 
17,480 20,733 
Pe Tele Ook cere tee a RNa 5.16 8.16 
BL RN ESOe Pe oven eet pute eee 1407 1495 
970 973 

ao Auhaaer oo riamar ea wien 831 

352 172 
583 807 
9.0 4.0 
Be PP ra taet ae ts Magee 4.5 15.0 

Paes ate eee Se ee a 69.16 44. 
Off On On* 

NA Sa Sota, sae 35.6 39.6 52.1 
eS ee pn 2.34 eiz 3.15 
say 6.57 5.38 6.03 
1568 1565 1560 
Raa 959 985 1059 
6 i1.5 6.5 

On Off 

Le ater aiLug Sakata agi 76.5 57.4 

Ct Hale SL Ee 1500 1565 

Bit OER xe eset 1030 1010 

CAPS PRS LO o 9.2 3.8 
5.42 8.67 


*Pre-heater by-passed, to allow for larger throughput unit operated beyond 


the capacity of the recirculating system. 
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The method of mixing of the flue 
gases with the fresh products of com. 
bustion affects not only the combustion 
process but the heat distribution within 
the still as well. The recirculated flue 
gases are from 450 degrees to 750 de- 
grees cooler than the operating furnace 
tempearture and usually over 1000 de- 
grees F. cooler than the fresh products 
of combustion. If the mixing of the 
fresh products of combustion and the 
recircualted gases is not intimate, the 
furnace temperatures will differ in the 
different parts of the still. 
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FIG. 8.--EFFECTS OF MIXING FRESH 
AND RECIRCULATED GASES ON FUR- 
NACE TEMPERATURE DISTRIBUTION. 


Fig. 8 shows the temperature distri- 
bution over a tube bank in a recircu- 
lating still, with various degrees of in- 
timacy of mixing of the products of 
combustion with the recirculated gases. 
With poor mixing the difference was 


more than 200 degrees F. from the 
center to the ends. Proper mixing 
gave a difference of less than 10° de- 


grees F. 

The degree of mixing affects mainly 
the temperatures above the tube bank. 
The temperatures below the tube bank 
are affected by the method of with- 
drawing the gases from the furnace 
and the point at which the recirculated 
eases are taken from the flue. 

Fig. 9 shows a good arrangement of 
withdrawing the flue gases for recir- 
culation. The fan is located between 
the furnace and the stack, and since 
the recirculating system is a closed 
system within itself the failure of the 
fan does not upset the draft and the 
temperature distribution along the 
length of the furnace. This arrange- 
ment uses only one fan, which is also 
an advantage in that the recirculating 
system is either fully on or off. 

Fig. 10 shows a one-fan arrangement 
in which the flue gases to be recirculat- 
ed are withdrawn from an end opposite 
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FIG. 9—SCHEMATIC PLAN OF RECIRCU 

LATED STILL. RECIRCULATION IND 

SUCTION BETWEEN FURNACE 
STACK 
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FIG. 10.—SCHEMATIC PLAN OF RECIR- 

ULATING STILL. RECIRCULATING F 

SUCTION ON END OPPOSITE TO TH 
ACTED UPON BY THE STACK. 
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FIG. 11..—SCHEMATIC PLAN OF RECIR- 
Ul 


to that acted upon by the stack pull. 
The disadvantage of this arrangement 
is the complete disturbance of draft 
distribution in the furnace with the 
failure of the recirculating fan, unless 
dampers are provided under the tube 
bank to redistribute the draft along the 
length of the furnace. 

Fig. 11 shows a rather popular ar- 
rangement of two fans, each drawing 
from an opposite end of the furnace 
with the stack acting either on the 
center of the furnace as shown, or with 
one on the end, which is even more 
common. This arrangement, as that 
on Fig. 10, has the disadvantage of dis- 
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FIG. 12—SCHEMATIC SECTION OF RE- 

CIRCULATING STILL. RECIRCULATED 

FLUE GAS DISTRIBUTION THROUGH 
ARCH 

















UG. 13-SCHEMATIC SECTION OF RE- 
FIRCULATING STILL. MULTIPLE WALL 
LUE DISCHARGE OF RECIRCULATED 
FLUE GASES. 
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turbance of the draft with the failure 
of either of the fans. 


The most common methods of re- 
turning the products of combustion to 
the furnace are shown on Figs. 12 to 
15; 

Fig. 12, which is a section of the ar- 
rangement of Fig. 10, shows a method 
by which the recirculated flue gases 
are introduced into the center part of 
the combustion chamber through an 
arch and are distributed approximately 
at right angles to the natural path of 
the fresh products of combustion. The 
introduction of such an arch resulted 
in a much more even distribution of 
the furnace temperatures than were ob- 
tained with center flue-gas discharge 
without the arch: The only disadvant- 
age of such an arrangement is that with 
the fan down considerable excess air 
has to be introduced into the recircu- 
lated flue gas duct to obtain an even 
temperature distribution along the tube 
bank. 

Fig. 13 shows a multiple flue-gas in- 
let methcd of mixing and is a 
cross-section of scheme shown on 
Fig. 9. Except for rather high 
construction cost and somewhat 
weaker wall, this method is_ pre- 
ferable to the method shown on Fig. 
12. The natural tendency of the cooler 
gases to descend will produce consid- 
erable eddies in the furnace and assist 
in their mixing with the products of 
combustion. 3y manipulating damp- 
ers a, b and c, the amount of the re- 
circulated gases delivered to each dis- 
charge flue in the wall can be con- 
trolled, and an even temperature dis- 
tribution much more easily obtained 
than with scheme shown on Fig. 1. 

Fig. 14 shows the most suitable fur- 
nace arrangement for a recirculating 
convection still. This still is side-fired 
in a multiplicity of fireboxes, which al- 
lows good control of the distribution 
of the fresh products of combustion 
considerably better than the one ob- 
tained with the end-fired furnaces. The 
recirculated flue gases are withdrawn 
at one point between the stack and the 
furnace and are distributed through a 
tile-covered flue at an angle to the path 
of the fresh products of combustion, 
which induces the most thorough mix- 
ing. As a secondary consideration, the 
recirculated products of combustion 
will act as a protection for the parti- 
tion wall of the furnace from the ra- 
diant heat in the combustion chambers. 

Fig. 15 shows a rather novel method 
of mixing the fresh products of com- 
bustion and the recirculated gases. 
This arrangement not only induces 
good mixing of the fresh and recircu- 
lated gases but reduces the amount of 
radiant heat that is applied to the 
brickwork for re-radiation to the ex- 
posed tubes of the still. The layout is 
applied to a Jenkins still and the meth- 
od of the distribution of the gases is 
patented by the Combustion Equip- 
ment Company. 

Fig. 16 illustrates an application of 
recirculation to industries outside of 
oil refining, which is quite diferent 
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FIG. 14—SIDE-FIRED RECIRCULATING 
STILL 

















Seerien ta 
FIG. 15—SINGLE END-FIRED RECIRCU- 
LATING STILL 


from those common to stills. The 
method consists of drawing the flue 
gases over a carborundum combustion 
chamber which radiates a considerable 
amount of the heat through the car- 
borundum ‘and preheats the recirculat- 
ed gases to a high temperature before 
they are actually mixed with the fresh 
products of combustion. The differ- 
ence in temperature between the prod- 
ucts of combustion and the recirculated 
gases is made very small; therefore the 
danger of stratification or channeling 
of these gases is reduced to a mini- 
mum. The scheme shows the combus- 
tion chamber on the suction end of the 
recirculating fan to obtain an intimate 
mixing of recirculating and fresh gases 
within the fan itself. The arrangement 
as shown is applicable only to low 
furnace-operating temperatures, usually 
below 1000 degrees F. For application 
at higher temperature the combustion 
chamber is placed on the discharge end 
of the fan and the final mixing is ob- 
tained in a separate mixing chamber, 
or by means of baffles and. checker 
work in the entrance to the heating 
chamber itself. 

The number of industries using the 
recirculating furnace, and the number 
of recirculating furnaces in each of 
these industries, shows that the recir- 
culating furnace is at present complete- 
ly out of the experimental stage and is 
gradually emerging from the phase of 
rapid and quite often radical changes 
of design and operation. There are at 
least three manufacturers of hot-gas 























FIG. 16. — RECIRCULATING DRAWING 
FURNACE 
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FIGURE 18 — RECIRCULATING STILL. 
GENERAL ARRANGEMENT AS PER FIG- 
URES 10 AND 12 


fans that have at present perfected 
their fans to a stage where they will 
be as reliable in operation as any other 
piece of refinery equipment with mov- 
ing parts. 

The power consumption of the latest 
designs of fans is very low. An elec- 
trically driven recirculating fan which 
is responsible for a saving of approxi- 
mately 52 barrels of fuel per day uses 
10 horsepower per hour. 

The initial cost of recirculating fans 
is constantly forced down by the new- 
ly developed competition. 

In general, the recirculating furnace 
is at present similar to the auto of ten 
years ago—not the almost perfect piece 
of machinery that is the 1928 model; 
yet a conveyance that will take you 


rs 





FIGURE 19 — RECIRCULATING STILL. 
GENERAL ARRANGEMENT AS PER FIG- 
URES 10 AND 13 





there and usually bring you back with- 
out the necessity for “getting out and 
under,” as was the case with the 1904, 
1905 and 1906 auto models. 

While not a cure-all for the ills of 
refinery heating, the recirculating furn- 
ace, properly designed and equipped, 
will produce a milder heat application, 
give larger throughput with the same 
amount of heating surface, and per- 
form the heating with less fuel and 
better efficiency than the non-recircu- 
lating convection furnace, and in many 
cases the radiant-heat furnace as well. 


Appendix 1 
Nomenclature 
W: = total weight of gases passing 
over the heat absorbing sur- 
face, pounds. 


F = weight of fuel, pounds. 
Wr = weight of fresh products of 
combustion, pounds. 
W, = weight of recirculated gases, 
pounds. 
W. = weight of air per 1 Ib. of fuel. 
Q. = heat content of fresh products 


of combustion at their initial 
temperature, B. t. u. per Ib. 

Q: = heat content of products of 
combustion at their initial tem- 
perature, B. t. u. per Ib. 

QQ: = heat content of products of 
combustion at their final tem- 
perature, B. t. u per Ib. 


Q. = heat content of air due to pre- 
heat, B. t. u. per Ib. 
Or = heating value of fuel, B. t. u. 
per lb. = 18,500 
WrQe + WrQ2 = WiQi (1) 
Heat in Heat in Heat in 
f.esh prod. recirc. total gases 
of combustion gases. 
Wr + Wy = Wt (2) 


Substituting the value of Wt 
WrQ-+W-QO(W:+W;‘)Q; 
Wr(Q-—Q1) =W,(Q:— OQ) 


(Q.—Q,) 

W.=Wr——_ 
Q.—Q: 

W; O.—OQ: 

DE $0 nt inne 
W: Chait 


Appendix II : 

No Recirculation: No Recuperation 

Heat available per pound of gases, 
cooling from 1500 degrees F. to 1050 
degrees F. (From Fig. 1). 

389 — 261 = 128 B. t. u. 

Total weight of gases required to de- 

liver tube surfaces, 8,000,000 B. t. u. 
8,000,000 — 128 = 62,500 Ib. 

Heat content of gases before passing 
over the tube surfaces, 

389 & 62,500 = 24,300,000 B. t. u. 

Total heat required, including 500,000 
B. t. u. losses in furnace, 

24,300,000 + 500,000 = 24,800,000 B.t.u. 

Weight of fuel required, 24,800,000— 
18,500=1320 Ib. 

Oil heating efficiency, 8,000,000~—24,- 
800,000=32.2 per cent. 

Even without air preheat or recircu- 
lation, the weight of fuel used is neg- 
ligible compared to the total weight of 
gases (1320 ~ 62,500 = 2.1 per cent). 
With recirculation and preheat and the 
consequent savings in the amount of 
fuel used, the weight of fuel can be 
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FIG. 20.—RECIRCULATING STILL. 
MULTIPLE-FAN ARRANGEMENT. 


neglected in the calculations, and the 
weight of air used for combustion can 
be assumed equal to the weight of the 
fresh products of combustion. The 
following calculations were made on 
this basis: 
No Recirculation: 
Air Preheat, 800° F. Net 


Heat content of 1 Ib. of air at 800° 
F. preheat = 178 B. t. u. (Fig. 1) 
24,800,000 = F + 62,500 178 
Total Heat Heat from fuel Heat from 

air preheat 
F=13,700,000 
Oil heating efficiency 
8,000,000 — 13,700,000 = 58.3 per cent. 
Recirculation, 3:1; Air Preheat, 500° F. 

Heat content of 1 lb. of air at 500° 
F. oreheat=109 B. t. u. (Fig. 1) 

Weight of recirculated gases, 


3 
62,500 —— = 46,875 Ib. 
3+1 
Weight of fresh products of combus- 
tion = 15,625 Ib. 
24,800,000 = F + —= 15,625X109 


Heat in fuel 
F= 10,900,000 B. t. u. 
Oil heating efficiency 
8,000,000—10,900,000=73.4 per cent. 


Total heat 


Grayburg Plant Will Not 


Have to Move 

San Antonio— The City Commis- 
sion of San Antonio has agreed to re- 
consider its previous action in’ order- 
ing the removal of the refinery of the 
Grayburg Oil Company from its pres- 
ent location adjoining one of the new 
residential districts, and a rehearing ol 
the case is scheduled. 

The Grayburg company pointed out 
to the commission that it has expend- 
ed $100,000 in installing devices for the 
elimination of odors, which constituted 
the principal objection to the plant on 
the part of residents in the vicinity. 

The company also pointed out that 
removal of the plant would affect over 
1000 stockholders of the company 
through great expenses and losses " 
moving and the suspension of busincs® 
for a long period, and stated that 250 
employes would be thrown out of work. 
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Use of Open Radiant Heat in 


P A UBE stills having demonstrated 
their usefulness for refining op- 
erations, the later developments 

in their design have been in the direc- 

tion of improved thermal efficiency. 

The earlier designs operated with 

low furnace temperatures and large 

volumes of furnace gas because the 
fuel was burned with much excess 
air. It was quite possible to provide 
sufficient heating surface to lower 
the temperature of the flue gas to 
within 150 degrees of the tempera- 
ture of the inlet oil, or when inlet-oil 
temperatures were high to have the 

flue gas escape at 300 degrees or 350 

degrees F. by using the heat remain- 

ing in the flue gas from the still to pre- 
heat the air supplied for combustion. 

Rut even so, the thermal efficiency was 

low because of the large quantity of air 

used for combustion. 

The large quantity of excess air was 
required to burn the fuel in the fur- 
nace at a temperature low enough to 
prevent overheating the furnace walls 
end overheating of the oil. Supplying 
heat to the tubes of the heating surface 
at a rate beyond the capabilities of the 
cil to absorb, except with a considerable 
difference between the temperature of 
the inside of the tube and oil passing 
through, would result in overheating 
the tubes and the oil in contact with 
them. For these reasons it was very 
necessary in the older types of tube 
stills to burn the fuel with large 
quantities of excess air, resulting in low 
thermal efficiency despite the low flue- 
gas temperature. 

Neglecting loss by radiation, the 
thermal efficiency could be improved 
only by burning the fuel with less ex- 

Foster-Wheeler Corpn. 

_ Before the New York Meeting of the Amer- 

ican Institute of Mining and Metallurgical En- 

gineers, Feb. 22-23, 1928. 
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FIG. 2.—CROSS-SECTION OF TUBE STILL 


Tube Stills 


By JOHN PRIMROSE* 
New York, N. Y. 


cess air, but it was necessary to ac- 
complish this without upsetting the 
furnace temperature conditions existing 
when large quantities of excess air were 
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FIG. 1—FRONT OF TUBE STILL. 
SHOWING EQUIPMENT FOR BURNING 
POWDERED COAL AND LOCATION OF 

BURNERS. 
used. There are several methods of 
bringing this about, such as controlling 
the furnace temperature by returning 
a proportion of the flue gas to the 
furnace, or by exposing direct to the 
fire a heat-absorbing surface so locat- 
ed and proportioned that sufficient 
heat will be absorbed by radiation to 
prevent excessive furnace temperatures. 

Special Design for Tube Still 

A very workable design which ac- 
complishes this purpose is shown by 
Figs. 1-3. These figures show a tube 


still that has been in successful opera- 
tion for over six months, so that actual 
plant-operating data are available. This 
particular installation is equipped to 
burn either powdered coal or fuel oil, 
and data are available showing the op- 
erating conditions with both kinds of 
fuel. The general features of construc- 
tion are clearly shown, but special no- 
tice should be given to the large fur- 
nace volume and the extent and loca- 
tion of the radiant-heat absorbing sur- 
face, because all of these features have 
an important bearing on the operating 
result obtained. 

Flame impingement must be avoided 
to prevent overheating the tubes of a 
steam boiler, although water absorbs 
heat much more readily than oil. Thus 
it is of utmost importance to avoid 
flame impingement on the heating sur- 
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FIG. 3—SECTION THROUGH TUBE 
STILL, SHOWING ARRANGEMENT OF 
TUBE STILL AND CONVECTION HEAT- 
iNG SURFACES AND EQUIPMENT FOR 
BURNING POWDERED COAL. 





Table 1—Data Taken During Tube-Still Operation on Pennsylvania Crude 


Buel | Dect noe is ck sven bene csc dde0ncapiabdcécemn ce ea ee dean Coal Fuel Oil 
St, eat ot Gee nak Sa oa ease he town ek ee eee 12,800/Lb. 136,000/Gal. 
Throughput—42 gal. bbl: per Gay™ « .66 6605 0h as 1900 1830 
Temperature of oil entering tube still, °F. ............... 290 270 
Temperature of oil leaving tube still, °F. ................. 760 770 
Vaporization, per cent. of throughput as shown by bottoms 

plus’ ExCess. VAROLIMATION « oh.s0 5c acc oka eee eee 90.0 90.0 
Temperature of gases entering convection surface, °F. .... 1120 1010 
Temperature of gases leaving convection surface, °F. ..... 355 385 
Temperature of steam leaving superheater, °F. .......... 660 670 
Pressure of steam entering superheater (moisture 2 per 

CONE A ce et a ee ee Sia ieCu aia wpb iS cman Sone eon ees 26 24 
Weight of. steam w2sed per four: .:60.:60 iia sae aeen s 1390 1600 
COs in farmace, wer Cent 25255 es eee ee en 15.0 13.0 
COs in thie. wer: CORE i ea ee ee eee 14.3 11.5 
Fuel consumption, pounds or gallons per hour .......... 980 100 gal. 
Estimated B. t. u. per hour absorbed in convection surface 3,740,000 3,580,000 

absorbed in convection bank (total) ........ Sooo as 4,030,000 3,945,000 

absorbed in: radiant ‘surface... <5 Gees a lees 6,600,000 6,780,000 

absorbed ‘in radiast sartace <i... sacks ieee 6,600,000 6,780,000 

absorbed in unit (total): 2.065 55 as ioe ee 10,630,000 10,725,000 
Estimated thermal efficiency, per cent ............-6.40% 84.8 79.0 
Transfer, B. t. u. per hr. per sq. ft. inside surface to oil in 

COMVECHION BCCHOR 60 oo iG5.iki.c5 08 yao Senne eee ae 4250 4070 
Transfer, By t. u. per hr. per sq. ft. inside surface to oil in 

cadiamt: SeChON yi enc ss dad pd aks ch teens ac ee 6680 6870 
Total inside surface in convection section ..........++.... 880 sq. ft. 
Total inside surface in radiant section ................005-. 987 sq.ft. 
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face of an oil still. The surface directly 
exposed to the furnace in the still illus- 
trated is located beyond the reach of 
any flame, and is directly in the path 
of the hot furnace gas passing to the 
flue. The rate at which this surface ab- 
sorbs heat by radiation from the fire is 
dependent on the heat liberated per 
unit of volume of the furnace and the 
distance of the surface from the source 
of heat. These features can readily be 
provided for in the design, and it is 
fortunate that sufficient surface to in- 
sure a moderate furnace temperature 
can be provided in the desired location 
over a furnace of sufficient volume 
while maintaining rational over-all di- 
mensions and simplicity of construc- 
tion. 

All combustion is complete, leaving 
only transparent gases of combustion, 
well below the top of the combustion 
chamber. All of the heating surface is 
easily visible through openings in the 
walls. of the setting, because combus- 
tion has been completed and only trans- 
parent gases, even when burning coal, 
come in contact with the tubes of the 
heating surface. This is very desirable 
in any kind of still operation. As the 
furnace has been cooled by the heat 
absorbed by radiation, the temperature 
of these transparent gases of combus- 
tion has been lowered to a temperature 
where they can safely be brought into 
intimate and direct contact with tubes 
and the remaining available heat ab- 
sorbed by convection. This is done by 
locating the tubes of the convection 
bank behind the bridge wall where they 
are protected against radiation from 
the fire and flame impingement. Lo- 
cating these tubes in a restricted space 
and forcing the gases of combustion to 
pass over them at a high rate of speed, 
without baffles, insures the greatest 
heat absorption with the least amount 
of surface. 

With tube stills of this construction 
the maintenance cost is extremely low, 
because no part of the heating surface 
is worked beyond its limit of endur- 
ance. The tube-still illustrated has been 
operated for over six months at times 
with an outlet temperature in the oil of 
800 degrees F., and there is no evidence 
anywhere of overheating. There have 
been no replacements and no carbon 
deposition in the tubes, so that there is 
no reason to suppose that even the hot- 
test tubes will not last indefinitely. 

The data in Table 1, taken during 
plant operation, will show how well the 
design of the tube still illustrated has 
met the somewhat unusual and difficult 
requirements of efficient tube-still oper- 
ation. 





ENLARGE ARGENTINE PLANT 

New York.—The refinery of the Ar- 
gentine government at La Plata is to 
be enlarged, according to government 
plans, the renovation to comprise ad- 
dition of cracking stills and increase 
of the charging capacity of the plant, 
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FIGURE 20—ENGLER DISTILLATIONS, 

CREW-LEVICK PIPE STILL. 1, OVER- 

HEAD GASOLINE; 2, TOWER BOTTOMS 
(KEROSENE AND GAS OIL) 


still designed and built by the M. W. 
Kellogg Company for the Simms Oil 
Company at Smackover, Ark. The fur- 
nace is of the radiant-heat type, eight 
carborundum tunnels being used. The 
coil consists of 4-inch tubing with an 
effective surface of 6600 square feet. 
The unusually large amount of surface 
is accounted for by the purpose of the 
design, which called for the maximum 
gasoline yield' from heavy Smackover 
crude, coupled with bottoms that could 
be sold as commercial fuel. By oper- 
ating under some back-pressure and 
utilizing some of the excess surface as 
a soaking section, the desired results 
are attained. 

The unit has a daily capacity of 2500 
barrels, removing 17 per cent of gas- 
oline and 47 per cent of pressure-still 
charging stock. 

Figure 17 is a self-explanatory flow 
chart, the results being shown by Fig- 
ure 18. 

An unusual pipe-still installation is 
shown diagrammatically by Figure 19. 
The unit is one of two installed at the 
Petty’s Island refinery of the Crew- 
Levick Company. In all other exam- 
ples .given, tower control is accom- 
plished by eitser refluxing or pumping 
in a portion of the fina! overhead con- 
densate. In this unit, the vapors of 
each tray are partially condensed and 
returned as reflux. 

There are six bubble trays and six 
interchangeérs, one for each tray. The 
crude going to the unit is in the body 
of the interchangers around the tubes. 
The additional four interchangers are 
used only as heat exchangers. There 
are three sets of tubes in each of the 
10 interchangers. Vapor is in one, hot 
gas oil in the second and hot residuum 
in the third. The principle of the de- 
sign is to maintain a low temperature 
differential between the vapors from 
any one tray and the crude in the inter- 
changer of that tray. The temperature 
of the crude is controlled by by-passes 


around the interchangers in the hot 
fuel-oil circuit. Thus the amount of 
reflux bled back to the tower is de- 
termined. Once the temperatures are 
established, a balanced condition is 
reached which requires very little at- 
tention. No automatic controls are 
used. 

Note that only one overhead cut is 
taken from the tower. The bottom 
product is water-white distillate and 
gas oil combined. This is led to an 
auxiliary vessel, termed extractor. By 
means of open steam coupled with heat 
from the fuel oil from the evaporator 
section, the kerosene is removed. The 


FaAr 


grees 


ture ~- Le 


7empera 





Oo © 20 30 40 50 60 70 8 90 60 
Percent Over 


FIGURE 18—SIMMS OIL CO. PIPE-STILL 
RESULTS, SMACKOVER REFINERY. 
Crude 20.4 B® Smackover; 1, gasoline, 53 B°; 
2, 9as oil, 27 B°; bottoms, 9.8 B°, 585 furol 
at 122°. 


gas-oil bottoms then enter the exchang- 
ing system as described above. 

As might be expected from such a 
complete exchanging system, the crude 
enters the pipe still at a very high 
temperature, 500 to 510 degrees being 
the usual figures. The pipe heater it- 
self. is, therefore, relatively small. The 
fuel consumption is exceptionally good, 
1.4 per cent being reported for an over- 
head of 60 per cent. The distillation 
curves of the products are shown by 
Figure 20. 
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Charles H. Sheldon of Boner & Shel- 
don, Los Angeles, made a business trip 
through the Louisiana-Arkansas and 
later the Oklahoma refining centers the 
latter part of February. 





MOVE ARKANSAS PLANT 
Shreveport, Louisiana.—J. J. O’Brien 
of St. Louis has purchased the A. H. 
Gray refinery at El Dorado, Arkanass, 
and has moved the equipment to Ne- 
vada County, to handle his production 
there. 
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The Precipitator, which is 
shown above, is 67 feet long, 
10 feet inside diameter, 3% 
inches uniform wall thickness, 
weighs 366,000 pounds and was 
made in our plant by Smithwelding. 

A Tower, which is 70 feet long, 8 
feet inside diameter, 312 inches uni- 


A. O. SMITH CORPORATION, 
General Oficep—Milwaukee, Wis. 


Mention Where You Saw 
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A.O.SMITF 


OIL 


CRACKING UNIT 


SMITHWELDED 


form wall thickness, and weighs 
284,000 pounds was welded onto 
the Precipitator at the refinery by 
the same patented and exclusive 
Smithwelding process. 


This is the World’s Largest Oil 
Cracking Unit. 


Oil and Gas Field Products Division 


District Offices at New York, Pittsburgh, Tulsa, Houston, Los Angeles 
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Underlying Principles of Contact 


HE rapid increase in the use of 

pulverulent adsorbtive mate- 

rials in the so-called “contact 
filtration” process for decolorizing lu- 
bricating oils makes it desirable to 
consider some of the basic principles 
involved. The commercial methods 
and types of equipment now in use are 
fairly well known, having been exten- 
sively described in the trade journals. 
In spite of this, there appears to 
have been very little published con- 
cerning the factors which must be con- 
sidered in the selection of a process or 
of a decolorizing material. 

It is commonly understood that con- 
tact filtration more or less closely fol- 
lows the laws of adsorption. These 
principles have been very thoroughly 
described by Gurwitch.* However, Wil- 
son’? considers the decolorizing action 
of Fullers Earth to be due to an oxida- 
absorption 


tion process followed by 

and Benedict® indicates this may have 
some foundation in the case of fixed 
oils The contacting of netural min- 


eral oils seems to be adsorptive in char- 
acter and apparently follows Freund- 
lich’s law of adsorption which may be 
expressed by the formula: X 


—=A CP 
M 
X—Color material adsorbed by the 
clay. 
M—Amount of clay used. 
C—Concentration of color material 


after equilibrium. 
A and P—Constants for a given oil 
and clay. 
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PERCENT OF CLAY 
FIGURE 1 


Fig. 1 gives the decolorization curve 


for a neutral, dark colored cylinder 
stock when contacted with various 
quantities of clay, curve “R” being 


made with natural Riverside Texas Ful- 
lers Earth and “T” being made with an 
acid treated clay from Texas. 

As the Tag-Robinson color is inverse- 
ly proportional to the depth of color, 
the reciprocal of these colors can be 
assumed to be a function of the con- 

“Before the new York meeting of the Amer- 


ican Institute of Mining and Metallurgical En- 
gineers, February 22-23, 1928. 


Filtration 
By L. L. DAVIS* 


matter. The 
can, therefore, 


coloring 


“99 


centration of 
values of “X” and “C 


M 

be calculated by using the reciprocal 
Tag-Robinson colors, and when these 
values are plotted on logarithmic paper 
a straight line curve results. This is 
known as Freundlich’s adsorption is- 
otherm. Figure 2 gives such isotherms 
for the two examples given above. 
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ADSORPTION ISOTHERM Ze ac? 
FIGURE 2 

From these curves the constants A 

and P can be determined, giving the 


following adsorption formulas for the 
two clays in question, when used on 
the dark cylinder stock. 

Riverside Fullers Earth 

X 
—== .126 C** 
M 
Acid Treated Texas Clay 
X 
—= 342 C** 
M 

X=Color decrease — Tag-Robinson 
reciprocals. 

C=Final color in Tag-Robinson reci- 
procals. 

M=Clay used in per cent. 

A study of Freundlich’s equations 
shows that if two clays have different 
exponents ‘P’, or in other words if the 
adsorption isotherms have _ different 
slopes, the relative efficiencies of the 
two clays will be different for each fin- 
ished color. 


TAG- ROBINSON COLOR 





EFFICIENCY PERCENT sete. enc” 
FIGURE 3 


This can be derived mathematically 
from Freundlich’s equation to give: 

M A’ (P’—P) 

seis Esa 

M’ A 


Substituting the values for A and P 
found above and multiplying by 100 to 
obtain the efficiency in terms of per 
cent of Riverside clay, this formula for 
the two clays in question becomes: 
100 MR —1.02 

= 271C 

MT 

This formula is shown graphically in 
Fig. 3 and shows the comparative ef- 
ficiency of the two clays for the oil 
used. It will be seen that the relative 
efficiency of the acid treated clay when 
used to decolorize neutral cylinder 
stock increases rapidly with the light- 
er finished colors. 


These considerations show the ab- 
surdity of the usual practice of evalu- 
ating clays by reporting one in per- 
centage of the other. Such a compari- 
son is fallacious and has frequently led 
to misunderstandings between market- 
ers of decolorizing clays and prospec- 
tive customers. It should be remem- 
bered that the efficiencies will vary as 
greatly between different oils and be- 
tween batches of the same oil processed 
in different ways as between different 
colors so that the exact conditions of 
any comparison must be fully under- 
stood. 


In the case of contacting treated oils 
in the acid stage, either for neutralizing 
or neutralizing and_ decolorizing, 
the relationship is not so. clear. 
However, decolorization appears to 
follow adsorption after the  new- 
tralization is completed and the va- 
riation in comparative efficienies of 
clays for different colors holds true. No 
mathematical relationship has yet been 
developed, but the efficiency curves 
may be determined with a fair degree 
of accuracy directly from the decolor- 
ization curves by determining the ra- 
tio of weights of different clays used 
ic obtain the same finished color. 
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PERCENT OF CLAY 
FIGURE 4 
Fig. 4 shows the decolorizatio! 


curves for five different bleaching ma 
terials when contacted with an acid 
treated cylinder stock from Tonkaw4 
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crude, carrying 0.3 per cent acid 
sludge. 

C—Treated California clay in pulp 
form. 

T—Treated Texas clay in pulp form. 

G—Treated German clay in dry form. 

U—Natural Utah clay. 

R—Natural Riverside Texas clay. 

It should be noted that neutralization 
was accomplished with approximately 
the same quanties of clay and with 
nearly the same resulting color. With 
the Hghter colors, however,’ the 
quantity of the different clays used va- 
ries widely. From these curves the rel- 
ative efficiencies of the various clays 
for each color has been determined and 
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EFFICIENCY ~ PERCENT OF RIVERSIDE CLAY 


FIGURE 5 


plotted in Fig. 5. This clearly shows 
the change in efficiency with the color 
desired. Thus if it is intended to neu- 
tralize the oil only, the cheapest clay, 
viz., Riverside, would be far more eco- 
nomical, whereas, if a two-color is de- 
sired the use of the most expensive 
clay, that is “C” would be possible. 


Stability of Oil 
In addition to the actual neutralizing 
or decolorizing efficiency of various 
clays, their relative stabilizing effect 
must be considered. This is particu- 
larly true in the case of pale oils. Fig. 
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FIGURE 6 


6 shows various color stability tests 
Gver a period of 20 days for 180 pale 
oil contacted with Riverside Fullers 
Earth and with the German treated 
clay. The problem was to determine 
the :elative value of the German clay 
to produce a stable 3 A. S. T. M. color. 
It will be seen that one-half per cent 
of the German clay or one per cent of 
Riverside gave an initial color lighter 
than three A. S. T. M., indicating an 
effici-ney for the German clay of 200 
per ent. However, both oils darken- 
ed ravidly. It was then found that one 
Per cnt of German or four per cent 
of R!-erside clay was required to give 
@col.r, which would not darken beyond 


three A. S. T. M. in 20 days, making 
the actual value of the German clay 400 
per cent of Riverside. 


Revivification of Fine Clays - 

In last year’s meeting, Walter Miller 
stated: “The lack of any practical 
method of recovering the finely ground 
Fullers Earth for reuse necessitating 
the discarding of the earth after one 
using, is quite an expensive proceeding. 
This is not offset by the somewhat 
cheaper price of the average fine clay 
used for “dry” contact bleaching and is 
accentuated in the case of the very ex- 
pensive acid treated types. Incident- 
ally, the increasing use of the multiple 
muffle hearth furnace for burning and 
regenerating the coarse Fullers Earth 
is materially decreasing the cost of per- 
colation filtering.” 

The problem of revivifying fine 
earth is being studied intensively by 
many organizations. Two principle 
methods of attack are being followed: 
first, by burning the carbonaceous mat- 
ter from the clay, and second, by the 
use of solvents. 

The majority of the highly efficient 
clays, such as the acid treated pulps, 
lose their decolorizing ability if burned, 
so that this method is limited to Fullers 
Earth and such dry acid treated ma- 
terials as are largely silica. 
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FIGURE 7 


Fig. 7. shows the effect on the effi- 
ciency of fresh Riverside Fullers Earth 
when heated to various temperatures 
between 100 degrees and 1200 degrees. 
Curve A shows the color obtained with 
15 per cent of the dried clay on acid 
cylinder stock, while curve B shows 
the relative efficiency calculated to the 
saine original weights before burning. 
It will be seen that there is a rapid 
break in efficiency above 300 degrees 
F. and that at 1200 degrees the clay is 
only 50 per cent efficient. 

Actual tests on burning once used 
clay which had been thoroughly washed 
with gasoline show that a temperature 
1100 degrees must be used if the car- 
bonaceous material is completely re- 
moved. Burns in an electric muffle 
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furnace give efficiencies of about 60 
per cent, while tests in. an experimental 
multiple hearth furnace gave efficiencies 
between 40 and 50 per cent. This indi- 
cates that there is little possibility of 
reclaiming fine Fullers Earth by burn- 
ing. 

There have been a number of meth- 
ods suggested to: reclaim decolorizating 
materials by the use of solvents, and 
some of these methods show interest- 
ing possibilities. Thus Parsons‘ uses 
carbon tetra-chloride, ethyl alcohol and 
acetic acid; Chappell® uses acetone, ma- 
thyl alcohol and hydrochloric acid; 
Rosenbaum’ uses liquid sulphur dioxide 
and Prutzman’ uses benzol alcohol and 
water. 

Using the constant boiling mixture 
of alcohol and benzol suggested by 
Prutzman, efficiencies as high as 90 per 
cent have been obtained from individual 
samples of used Riverside clay. The 
solvent methods, therefore, have possi- 


bilities of successful development, but . 


must still be considered as more or less 
experimental. 


Contact, Versus Percolation Filtration 

In order to adequately compare the 
two methods of filtration, the dual pur- 
pose of contacting must be given con- 
sideration. It is an accepted fact that 
acid treatment followed by contact fil- 
tration to neutralize the acid oil gives 
a superior product to that obtained by 
acid treatment, chemical neutralization 
and percolation. Neutralizing by con- 
tact filtration overcomes all the emul- 
sion troubles resulting from neutraliz- 
ing with chemicals and shortens and 
simplifies the treating operation. The 
equipment costs but little more than 
the additional agitator capacity re- 
quired for chemical neutralizing and the 
operation is positive and subject to ac- 
curate control. 

The contact filter, therefore, plays 
an important role in the production of 
high quality lubricants which can not 
be performed by the percolating filter. 
A comparison of the two methods 
should, therefore, be limited to decolor- 
izing after neutralization. 

In order to compare the two meth- 
eds let us assume that a given cylinder 
stock neutralizes by contacting to a 
color of onehalf Tag-Robinson and 
the problem involved is to decolorize it 
to a finished color of 1. This can be 
done first, by using sufficient more 
clay in the first contact to finish a 1 
color. This will require contacting to 
14% color to allow for darkening dur- 
ing dewaxing and reducing. From Fig. 
4 it will be seen that this additional 

(Continued on page 100) 





Table 1 
Relative cost of decolorizing bright stock from % to 1 Tag. Robinson cs 
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Winkler County Oils Not As Bad 
As Their Reputation 


Plant operation reveals no difficulties other, than those 


RUDES from the West Texas 
fields which are now finding 
their way into refineries of 
Texas and the Coastal -refining area, 
have. had their arrival preceded by an 
evil. reputation embracing such quali- 
ties as “rotten smelling,” “highly cor- 
rosive,” and even “highly poisonous.” 

The story is told in the coastal dis- 
trict of the extreme care used in 
handling the first cargo of Winkler 
County crude to arrive at one of the 
major refineries. Crude cargoes are 
usually sampled thoroughly and five 
gallons taken to the laboratory. Wink- 
ler crude arrived surrounded by the 
odium of its reputation as_ being 
“poisonous,” and the laboratory re- 
ceived its sample in a pint can, 
skimmed from the top of the oil and 
the sample “grabber” delivered the pint 
of oil on the end of a long stick. Re- 
finers state positively that Winkler oil 
is not poisonous—no more so than are 
other crudes. 

Like Panhandle oil, the Winkier 
production has had its reputation cre- 
ated for it before the refiners have any 
actual experience with it in their plants. 
The refining of this oil is no more dif- 
ficult and is attended by no more haz- 
ards than is the oil from Smackover 
or the Panhandle. 

Of the three. major complaints often 
heard, it will be granted that Winkler 
crude is “rotten smelling’—for hy- 
drogen sulphide in solution in the oil 
cian be described only as smelling 
“rotten.” 

The oil need not be “highly cor- 
rosive’ and in fact where operations 
are: carefully conducted it is not cor- 
rosive to any more serious extent than 
is Panhandle or Mexican oils. 


Not Poisonous 

Its reputation as being highly poi- 
sonous has been disproved and no ad- 
ditional ‘precaution ‘in -handling the 
crude around the plant is~ necessary. 

On Visiting” a number of refineries 
where Winkler County crude is pro- 
cessed the writer has found no instance 
where the prob'ems of corrosion and 
chemical treatment have not been 
solved. The ‘usual methods of com- 
batting corrosion are emp'oyed with 
the usual success. Chemical treatment 
to.color, odor and non-corrosion or 
“export” specifications is accomplished 
either by acid and doctor treatment or 
by the Plumbite treatment alone. 


found in other crudes 


By GEORGE REID 


Associate Editor 


With West Texas production steadi- 
ly increasing, a greater number of re- 
fining companies are receiving the oil 
for processing and a number of plants 
are making preparations to run _ it. 
Much interest is evidenced in the oil 
since rumors from the field have been 
insistent as to its high sulphur content 
and resultant troublesome characteris- 
tics, both physical and chemical. Sev- 
eral refiners, however, who have oper 
ated. or are operating on Winkler 
crudes, deny encountering troublesome 
conditions -which are conducive to 
gerater difficulty than the industry met 
with in the refining of Smackover or 
Panhandle crudes, neither of which is 
now looked upon as unduly difficult to 
handle. 

At the Louisiana Oii Refining Com- 
pany plants at Shreveport, it has been 
found that little trouble arises from the 
so-called “poisonous” gas in the re- 
ceiving house. Gas gathering lines 
from look boxes and gasoline tanks 





CONTINUOUS (TREATING ASSEMBLY, 
CHALMETTE it nk CORPORA- 
10 


conduct the vapors derived from such 
sources to the gasoline recovery p‘ant. 
Gasoline produced from such vapors 
may be doctor treated. 


One Treating Method 

After this company’s test run on 
Winkler crude lasting several days, the 
plant was inspected thoroughly to 
check the corrosive tendencies of the 
crude and-vapors and no additional or 
appreciable increase in corrosion could 
be found. 

The crude is topped at the company’s 
Gas Center plant and the cracking 
stock it produced cracked through 
Tube and. Tank units at Bossier City. 
The odor of the topped or straight run 
gasoline is worse or more characteris- 
tic than is the odor of the cracked gas- 
oline. Straight run gasoline from this 
crude was acid treated at the time of 
the test run, using eight to 10 pounds 
of 66 degree Be. sulphuric acid per 
barrel. 

Pressure distillate from cracking 
units during Winkler County crude 
test is treated with 10 pounds of 66 
degree sulphuric acid and neutralized 
with caustic. Treating is carried out 
in closed continuous system. After 
treatment the pressure distillate is 
charged to rerun still battery and the 
gasoline content removed. Anhydrous 
ammonia is inserted in the vapor lines 
in sufficient quantity to render the gas- 
oline stream slightly alkaline. 


Anhydrous ammonia should not be 
inserted into vapor lines where vapor 
heat excahngers, partial condensers or 
condenser equipment is used in which 
brass tubes are employed, for these 
tubes will not long withstand the ac- 
tion of the chemicals. If ammonia is 
to be used it should be inserted on the 
out-flow side of vapor heat exchangers 
and partial condenser equipment, and 
if brass tubed counter flow condensers 
are used the tubes will soon have to be 
replaced by other metal. Cast iron sec- 
tions are not affected by ammonia. 


The gasoline so treated with anhy- 
drous ammonia*is taken to a second 
continuous treating plant and after re 
ceiving a 4:degree Be. caustic wash is 
finished and ready for loading. ‘his 
simple and inexpensive method of 
treating cracked gasoline becomes 
more interesting when the volume of 
caustic used is given consideration, for 
only 35 barrels of 4 degree Baume 
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caustic is used to wash 3000 to 4000 
barrels of cracked naphtha. 


The ‘test run and subsequent opera- 
‘tion on Winkler County .crudes indi- 
‘cate that no more difficulty is expe- 
rienced than occurred with previous 
crudes handled at the same plant. 

At New Orleans both the. Liberty 
Oil Company, with its refinery in the 
city, and the Chalmette Petroleum 
Corporation, operating its skimming 
plant at Chalmette, have been refining 
Winkler County crudes received there 
by cargo, for some time. Also Stand- 
ard Oil Company of Louisiana at Bat- 
on Rouge has processed a great deal 
of the same crude with very good re- 
sults and little difficulty 

The plant of the Liberty Oil Com- 
pany consists of two Humble type re- 
turn-flue stills and three shell stills of 
customary design, in a continuous dis- 
tillation system. Bubble towers of 
Winkler and Koch design are being in- 
stalled, replacing the bubble type 
which incorporates the finely perforat- 
ed metal screen and overflow spouts. 
The change effects capacity 
with the same stills and secures closer 
The plant runs 2500 bar- 
Vapor 
de- 


greater 


fractionation. 
rels of Winkler crude per day. 
lines from the top of the towers 
scend at an angle to the condenser 
boxes and vapors are distributed to 
cast iron pipe coils through a large 
header. 

There has been some 
tion in the coils but not of a 
serious enough to be disturbed about. 
This corrosion has been offset some- 
what and reduced by spraying cool 
water into the vapor line at the point 
where it enters the condenser coil 
header. This system of water spray- 
ing vapors has been described in The 
Refiner and Natural Gasoline Manu- 
facturer several times during the past 
two years and it has proven effective 
in many plants in the reduction of cor- 
rosion, the removal of hydrogen sul- 
phide and in effecting a saving in 
chemicals used in treating, as well as 
usually making the distillates so 
washed in vapor and liquid stages less 
difficult to treat. These advantages 
are also claimed for the water wash 
system at the Liberty plant. 

The water which is sprayed into the 
vapors prior to condensation and the 
condensed water resulting from use of 
steam in the stills is separated in large 
vertical type water traps in the receiv- 
ing house. This water is always very 
black in color. The Liberty Oil Com- 
pany has found that best results are 
secured in distillation, odor of product 
and ease of treating through the use of 
low temperatures and plenty of steam 
in the still. High temperatures and 
little steam caused excessive gas, more 
cororsion and the water spray in va- 
pors was less effective. 


corrosive ac- 
nature 


Gasoline Gravity Low 
Gasoline derived from the. Winkler 
crude is relatively low in gravity, rang- 
“ about 53 degrees A. P. I. at the 


iberty plant. The next cut out of the 


gasoline boiling range drops abruptly 
to less than 40 degrees A. P. I. which 
crude oil characteristic does away with 
the kerosene cut and results in the pro- 
duction of two cuts of gas oil, a light 
and heavy for which there is a good 
market as burning oil, etc. Some diffi- 
culty is experienced in the preparation 
of better grades of gas oil where less 
than one per cent sulphur is specified, 
for the two gas oils cuts blended to- 
gether have a sulphur content slightly 
over one per cent. This is overcome 
either by treatment, washing or manip- 
ulation of streams. 

Gasoline streams in the receiving 
house are accompanied by very little 
gas and the odor is not noticeably bad 
—nor does the gasoline itself smell 
strongly of hydrogen sulphide. This 
condition is due, of course, to the low 
temperature distillation with plenty of 
steam in conjunction with the water 
spray washing of the vapors. 

This gasoline is then chemically 
treated in a closed continuous treating 
system, giving first a caustic wash, 
then doctor (Plumbite) treatment with 
plenty of sulphur. The treaters handle 


gasoline, finishing it for market and 
meeting all specifications at the rate 
of 150 to 175 barrels per hour. No 


acid is used at this plant. 

The Chalmette Petroleum Corpora- 
tion at its Chalmette, Louisiana, re- 
finery has been running alternately on 
Panhandle and Winkler County crude 
for some time and finds “one no worse 
than the other.” E. J. Mary who has 
with Chalmette since the first of 
the year, is managing the refinery and 
new construction work or resign of 
the plant. The work involves rear- 
rangement of distillation equipment 
and the installation of more Winkler 
and Koch bubble towers. Since the 
plant has run Panhandle crudes much 
of last year, the switching over to an- 
other or similar crude offered no real 
problem. Present equipment handling 
3500 barrels of oil daily yields 26 per 
cent gasoline which will be increased 
appreciably with the completion of 
new towers. About 24 per cent gas- 
oil is taken off in two cuts, and no 
kerosene. The crude averages 29 to 
29.3 degrees A. P. I. gravity. 

Since this plant, like a great many 
others in the Gulf Coast refining dis- 
trict, has been subjected to the cor- 
rosive substances found in a number of 
crudes from Mexican Gulf Coast and 
Panhandle for a number of years, the 
problem of refining West Texas oils 
holds no terrors for the organization. 
They, too, soon found that the West 
Texas crudes were not “poisonous” any 
more so than are other oils. 


Caustic Charged to Stills 


In practice the Chalmette plant is 
similar to the Liberty with the excep- 
tion that they do not water spray the 
vapors before condensation. Instead, 
the stills are charged with caustic as a 
neutralizer for acidity, and plenty of 
steam is used in distillation. The caus- 
tic used is 16 degree Baume and about 


been 
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200 pounds per day, or 3500 barrels are 
charged to stills mixed with the crude. 

To date there has been no difficulty 
due to caustic collecting in the stills. 
The streams run alkaline and very lit- 
tle gas or odor is noticed. Condenser 
coils and vapor lines are not badly cor- 
roded. 

Following distillation the gasoline js 
given doctor treatment. Relatively 
large amounts of sulphur are necessary 
to complete the reaction. About 350 
pounds of Plumbite solution are used 
to treat 900 barrels of gasoline. This 
doctor is re-used over and over, being 
built up to gravity, ete. as required. 
Sulphur required is about two-tenths 
pounds per barrel, or about 130 pounds 
for each 900 barrel test. 

The first step in the treating proce- 
dure is a caustic wash using 20 degree 
Baume. The oil is then washed with 
cold water. Following the water wash 
the oil is given the doctor or Plumbite 
treatment and then washed again with 
cold water. 

At no time during the treating proc- 
ess is the oil agitated by blowing with 
air. Mr. Mary has hooked up the agi- 
tator with the coil type treater in such 
a way that all contacting between oil 
and chemicals is done by means of the 
large steam pump circulating from agi- 
tator to mixing coil, until the reaction 
is completed. The mixing coil consists 
of seven 25 foot lengths of pipe pro- 
vided with numerous orifices, three of 
which are six-inch and four of which 
are four-inch. Following the _ orifice 
joints are nine three-inch lengths and 
eight two-inch joints of pipe. A spe- 
cial arrangement of drain pipes from 
the agitator to chemical tanks and the 
arrangement of pump suction and dis- 
charge lines makes it possible to circu- 
late the oil and chemical repeatedly, 
until the reaction is complete and elim- 
inates the usual blowing with air and 
accompanying treating losses. 

No acid is used at the Chalmette 
plant. The caustic wash and doctor 
meeting along with caustic injection in 
the stills and plenty of steam in use, fe- 
sult in the production of gasoline meet- 
ing all export specifications. 

There is every indication that West 
Texas crudes do not deserve their 
present evil reputations and_ even 
though they do smell badly, the odor 
comes from a gas which can be easily 
removed from the distillates by the te 
finer. There is also every indication 
that the inroads of corrosion will be 
no more severe than have ever the at 
tacks of other crudes which are now 
matters of commonplace importance. 





Succeeding F. N. Williams, resigned, 
H..E. Read \is the new superintenedat 
of the Bossier City, Louisiana, refinery 
of the Louisiana Oil Refining Corp 
ration. Mr. Read was formerly proc 
ess superintendent of the refinety, 
which position is now filled by G. W. 
Wilbur. J. A. O'Neill, who was for 
merly mechanical superintendet, has 
been appointed assistant superinten® 
ent of the refinery. 
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A broken down pump is zero in efficiency. Ultimate 
economy of a pumping installation is influenced as 
much by rugged dependability as by initial hydrau- 
lic efficiency and first cost. Byron Jackson centri- 
fugal pumps have maximum hydraulic efficiency 
without sacrificing rugged strength requisite for 
uninterrupted operation. Write us for literature. 


SINCE 1872 


BYRON JACKSON PUMP MANUFACTURING Co. 
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Procedure Control in Pressure Vessel 


oxy-acetylene welding of 
during 


HE 
lare* pressure 
the pust year has gained con- 


vessels 
siderable impetus and is creating a 
rather widespread interest both among 
purchasers and manufacturers of this 
equipment. One large company has 
standardized on this process of fabri- 
cation for practically their entire pres- 
sure vessel requirements and being 
chemical manufacturers, their needs 
naturally encompass a wide latitude of 


application. During the past year they 
alone have purchased over 60 oxy- 
acetylene welded pressure vessels 


ranging in diameter from 4 to 7 feet 
and in operating: pressure from 125 to 
400 pounds per square inch. 


Among the recent applications, the 
construction of six vessels, 6 feet in 
diameter by 26 feet in length and de- 
signed for 300 pounds operating pres- 
sure, presents probably the most rep- 
resentative example of the present 
status of pressure vessel welding. - It 
shall be my purpose, therefore, to de- 
scribe the manner in which these ves- 
sels are being fabricated and the meth- 
ods followed from an advisory and su- 
pervisory capacity. 

The 
late and 
oxy-acetylene 
“procedure control” 
term, I am sure, is a 
most of you as it has come to mean 
to welding what standardization and 
scientific management mean to indus- 
try in general. It implies an analysis 
of the factors involved in any welding 
application and the consequent intel- 


established to regu- 
the application of 
known as 
This 


one to 


practices 
advance 
welding are 
standards. 
familiar 





*Presented at International Acetylene Asso- 


ciation. 
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Welding 


By H. E. ROCKEFELLER* 


ligent pursuit of certain known and 
desired results. These factors as we 
have determined them for pressure ves- 
sel welding include: 


(a) Correctly designing the vessel 
and welded joints. 


(b) Selecting material of good 
welding quality. 
(c) Determining the ability and 


knowledge of the welding operators. 


(d) Properly preparing the mate- 
rial for welding. 

(e) Applying approved welding 
technique. 

(f) Satisfactorily testing the com- 


pleted vessel. 


We shall, therefore, discuss. the 
aforementioned pressure vessel under 
these items and consider them in the 


order given. 


Design of Vessel and Welded Joints 

Since the vessel was to be designed 
for an operating pressure of 300 pounds 
per square inch on a 6 foot diameter, 
a shell thickness of 1% inches was re- 
quired based on a design fibre stress of 
9000 pounds per square inch. This de- 
sign fibre stress, it might be men- 
tioned, was adopted for pressure ves- 
sel construction in July, 1926, and rep- 
resents a gradual increase based upon 
experience and investigation since 1923 
when 7000 pounds per square inch was 
the limiting fibre stréss in design. The 
heads are of a design which gives a 
total depth of dish equal to one quarter 
of the diameter of the tank. The two 
sections of spheres composing the 
knuckle and crown radii were selected 
so as to give an approach to a semi- 
ellipsoid whose major axis is twice the 


minor axis. The manhole reinforcing 
ring, you will note, is also of. special 
design and is so dimensioned as to re. 
duce to normal, the stresses about the 
manhole opening. A more detailed 
discussion of these designs for use on 
welded pressure vessels will be given a 
little later on in this paper. The out- 
lets and sump were designed so as to 
permit of satisfactory welding of the 
lighter outlet wall to the heavy shell 
wall. 


The design of the welded joints for 
all seams is of the double Vee butt 
type, the included angle of Vee being 
specified between 90 degrees and 100 
degrees with a reinforcement on each 
side of the weld of not less than 3/l6- 
inch. The ultimate strength of this 
type of joint when properly executed, 
considerably exceeds the requirement 
of the factor of safety of 5 based on 
the comparatively low design fibre 
stress used. It will also be noted that 
the shell is made up in three long 
plates with no girth seams between the 
heads. This design was employed be- 
longitudinal seams. 


Selection of Material 


In order to insure the quality of the 
material used, fire box steel with a 
maximum carbon content of .20 per 
cent and a minimum tensile strength 
of 50,000 pounds per square inch was 
specified. The specifications also call 
for the use of 5/16-inch Oxweld No. | 
High Test welding rod. It might be 
said in connection with the material se- 
cured for this job that the maximum 
carbon content on all the plates as in 
dicated in the mill test reports was -l! 
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When you 
eed piping 


Whether you require fabricated piping for a 
complete refinery or only a bend, coil or 
welded header—you will find it profitable to 
consider the following advantages that Mid- 
west has to offer you: 


The facilities, organization and stock of pipe, 
flanges and fittings at both St. Louis and Los 


Angeles to do the work quickly and efficiently. 
Intelligent interpretation of drawings and spec- 
ifications. Fabrication in accordance with the 
most modern practices. Competent engineer- 
ing assistance which has frequently resulted in 
simplification of piping design and substantial 
cost reductions. 


Get in touch with the office nearest you 


MIDWEST PIPING & SUPPLY COMPANY 
Plants at Los Angeles and St. Louis 


Offices: Los Angeles, 520 Anderson Street Tulsa, 805 Mayo Bldg. 


St. Louis, 1450 S. Second Street Chicago, 208 S. LaSalle Street 





hIDWEST Piping Service 
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per cent and the minimum tensile 
strength 52,560 pounds per square inch. 

In order to provide the proper fa- 
cilities for welding the 1%-inch plate, 
an Oxweld No. 30 head was _ used, 
which has a capacity of 150 cubic feet 
per hour for each gas. 







































Check of the Welders 

As a check on their ability to meet 
the welding specifications, each oper- 
ator was required to pass a qualifica- 
tion test. The test included the weld- 
ing together of two sections of plate, 
each 9 inches by 12 inches by one and 
one-fourth inches in thickness, the plate 
being double beveled along the 12-inch 
side. Six specimens where cut from 
each of the test plates and the rein- 
forcement removed from half the speci- 
mens. The requirement for passing 
this qualification test was that none 
of the specimens show an _ ultimate 
strength of less than 50,000 pounds per 
square inch of plate section. 


Results of Tensile Tesis on Quali- 

fication Test Specimens 

In most instances only the 
mens ground flush with the plate were 
tested. This was done because of the 
uniformly high strength exhibited by 
the ground off specimens. All welders 
submitting test specimens with the ex- 
ception of one were accepted on the 
first qualification test. This welder 
after further experience, submitted an- 
other test coupon which showed a 
minimum weld strength of 56,100 
pounds per square inch. 

These figures are also interesting in 
that they show the usual large per- 
centage of fractures to have taken 
place in the plate even where the weld 
reinforcement was ground off. 


speci- 


Preparation of Material for Welding 
The steps taken in the fabrication of 
the plates preparatory to welding are 
noteworthy because of their simplicity. 
In laying out the plates it was only 
necessary to establish guide :lines for 
beveling and re-squaring. These op- 
erations, furthermore, were accom- 
plished on a single set up of the plate 
planer. The edgés of the plate were 
next. .set to the proper curvature for a 
distance of 12 inches to insure com- 
plete concentricity of the shell. 
Following the rolling operation, the 
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three plates comprising the shell, were 
fastened by means of wedge clamps 
and then moved to the portion of the 
shop where the welding was to be 
done. 

Prior to welding each of the longi- 
tudinal seams, one end was tack weld- 
ed and the other separated the re- 
quired distance to provide for contrac- 
tion. For tacking, a spacing of one- 
eighth-inch was used and a tack weld 
made about 14% inches in _ length. 
When necessary, a turn buckle was 
employed to secure this desired spac- 
ing. The spacing of the seam for 
welding was secured by inserting a 
wedge at the open end and spreading 
the plate edges about 5 inches at this 
point. This provided an allowance for 
contraction during welding of approxi- 
mately %-inch to the foot. 

In order to minimize the tendency 
of the plate to force outward on the 
ends of the seam, a heavy plate clamp 
was employed. 

This plate clamp was inserted at 
both ends of the seam on the under 
side when welding the outer Vee and 
on the outside when welding the inner 
Vee of each of the longtitudinal seams. 


Welding Longitudinal Seams 
In joining the longtitudinal seams, 
the welding of the outer Vee was ac- 
complished first. One welder was re- 
sponsible for each seam, he being giv- 
en assistance when necessary, from a 
helper who adjusted the wedges and 
clamps so that the spacing could be 
controlled properly and so that the dis- 
tance between the abutting edges at 





PROCEDURE CONTROL 
USED IN WELDING PRESSURE TANKS 


AND WEDGES 


WELDED HEAD FOR SEPARATOR CHAMBER—THE 





FINISHED JOB 


the point where the welding was being 
done, was maintained at the proper 
distance. By doing this, a spacing of 
5/16-inch between the plate edges, a 
foot ahead of the point of welding and 
about 1/16 inch at the point of welding, 
was maintained for the entire length of 
the seam. This provided a sufficient 
opening to secure thorough penetra- 
tion easily without slowing up the 
welding operation as occurs when ioo 
wide a separation exists at the bottom 
of the Vee. 

When welding had to be stopped be- 
cause of the necessity of having the 
welder take a rest or because of shut- 
ting down time, the wedge used to 
maintain the spacing was thoroughly 
secured and the plate clamps and jack 


also tightened up so that the align- 
ment could be maintained. 3efore 


starting up again, the weld was reheat- 
ed for a distance of about 12 inches to 
open up the seam and relieve the pres- 
sure which had been imposed on the 
wedge by the cooling of the seam 
when the welding was stopped. 

After completing the seam from the 
outside, the inner Vee was chipped 
out to remove the oxide and excess 
metal which had penetrated to the in- 
side of the seam without being thor- 
oughly fused with the base metal. In 
welding the inner Vee, preheating was 
employed to provide the necessary ad- 
ditional heat required after one side of 
the seam had been welded. This pre- 
heating medium, furthermore, which 
consisted of a charcoal box about 24 
inches long and 6 inches wide, fed with 
coke and air, had the tendency to af- 
neal the seam as the welding prog- 
ressed. 


Welding of Manhole Reinforcing Ring 
to Manhead 

The reinforcing ring was first set Up 
and leveled so that the beveled edges 
of the ring and manhead coincided 
about the entire seam, an equal spac 
ing of about one-fourth-inch being pro 
vided. Four tack welds were next 
made at equi-distant points on the 
seam, each two being made simul- 
taneously ‘at points 180 degrees apatt. 
These tack welds were about 4 inches 
in length and without reinforcement. 
Upon the completion of the tack weld- 
ing, a preheating fire was started ul 
der the head which was so designed 


MARCH, 1928 






mu 
usi 
we 
wa: 
des 
A 
side 
slo 
ces: 
inn: 
ed : 
In 
stre 
nea! 
wel 


Lini 
T 
accc 
wed 
cont 
long 
inse! 
12 j 
spac 
the ; 
W 
aligr 
two 
gree: 
the ¢ 
shell 
was 
and 
Each 
in ley 


Th 
Was 
mann 
Inste 
the s 
howe 
at an 
degre 
as re 
the s; 
The 
tractic 
from 
inal s 
be re 
at th 
tract 
girth 
an e 
vided 
to be 
of 9) 
tacki 
tract 
of t 





















928 


ng 
er 
of 
a 
nd 
1g, 
of 
ont 


he 
00 
ym 


De- 
he 


to 
nly 
ick 


xn- 


at- 
to 


the 
am 


the 
ed 


ing 


up 
xeS 
led 


ac- 


ext 
the 
yul- 
art. 
hes 
ont. 


d- 


uin- 





MARCH, 1928 





to provide the greatest amount of heat 
at the seam and in the heavy section 
af the manhole reinforcing ring. A 
vatural draft was provided entering 
through openings around the bottom 
of the head and leaving through the el- 
liptical opening in the reinforcing ring. 
Charcoal was used as a preheating me- 
dium, being distributed within the fur- 
nace from the elliptical opening. Pre- 
heating was carried on until the man- 
hole reinforcing ring and head in the 
vicinity of the weld had been brought 
up to a dull red. Welding was then 
started by two welders working si- 
multaneously 180 degrees apart and 
using !ong handled blow pipes. A flat 
weld was employed on this seam as it 
was found to give a more satisfactory 
design. g 

After completing the weld from one 
side, the head was allowed to cool 
slowly to room temperature. The ex- 
cess metal was then chipped from the 
inner Vee and the head again preheat- 
ed and welded as previously described. 
In order to eliminate any locked-up 
stresses, the head was completely an- 
nealed following the completion of the 
welding. 


Lining Up and Tacking Head Seams 
The lining up of the head seam was 
accomplished by the use of the same 
wedge clamps previously mentioned in 
connection with the lining up of the 
longitudinal seams. These clamps were 
inserted at equi-distant points about 
12 inches along the entire seam. A 
spacing of about one-half inch between 
the abutting plate edges was employed. 
When the seam had been completely 
aligned, four tack welds were made, 
two welders working at points 180 de- 
grees apart, one on the top welding on 
the outer Vee, and the other within the 
shell welding the inner Vee. The shell 
was then turned through 90 degrees 
and the other two tack welds made. 
Each tack weld was about four inches 
in length and without reinforcement. 


Welding Head Seam 

The actual welding of the head seam 
Was accomplished in much the same 
Manner as were the longitudinal seams. 
Instead of the welder moving along 
the seam as the welding progressed, 
however, the welding puddle was kept 
at an angle of from 10 degrees to 15 
degrees off center by turning the shell 
aS required, the welder remaining in 
the Same position. 

The method of providing for con- 
traction was also considerably different 
‘rom that employed on the longitud- 
mal seams. In the latter case, it will 
be recalled that the sear was spread 
at the open end and allowed to con- 
tract as the weld progressed. On the 
girth seams, on the other hand, since 
an equi-distant spacing had been pro- 
vided, a more rigid type of joint had 
tobe made. Since, however, a spacing 
ot One-half-inch was provided before 
lacking, the weld was allowed to con- 
tract in small increments and the effect 
% this contraction was largely pre- 
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vented from being transmitted to the 
unwelded portion of the seam because 
of the wedge clamps and tack welds 
used. This method prevented the 
locked-up stresses from building up in 
such magnitude as to give any trouble. 

In welding the second side of the 
double Vee, furthermore, any locked up 
stresses caused by welding the first 
side were dissipated through the re- 
heating of the welded area both by the 
preheating medium and the oxy-ace- 
tvlene blow-pipe. 

The application of this method was 
carried on in the following manner: 

The wedge clamps were removed for 
a distance of about 18 inches from the 
starting point of the weld. As the 
weld progressed, other wedge clamps 
were removed in such a way as to 
maintain a spacing of about one-fourth 
inch a foot ahead of the point of weld- 
ing. To do this, it was sometimes 
necessary to weld within about four 
inches of a wedge clamp before re- 
moving it and the upright portion of 
the clamp in this case acting as a 
wedge, had to be removed by cutting 
it out with the blow-pipe. As the weld 
approached one of the tacks, however, 
the spacing between the plate edges 
naturally increased and it was there- 
fore a comparatively simple matter to 
control the contraction. 


Providing Ventilation 

It has been learned from previous 
experience in fabricating welded pres- 
sure vessels that as leng as a cylin- 
drical portion remained open at both 
ends, no trouble would be encoun- 
tered in keeping the welder cool and 
providing ample ventilation. In weld- 
ing the inner Vee of the head seams 
and particularly in making the last 
inner Vee weld, however, special venti- 
lation facilities were provided so as to 
give the welder fresh air at all times. 
In making this weld, furthermore, two 
operators alternated, each welding for 
about twenty minutes at a time. 


Test of Tank 
On the completion of the tank, it 
was first given the regular hydrostatic 


test imposed on all welded pressure 
vessels. This consisted in applying a 
pressure of 600 pounds (twice the de- 
signed working pressure) and hammer- 
ing all the welded seams with a 12- 
pound sledge. The pressure was then 
increased to 900 pounds (three times 
the designed working pressure). It 
might be pointed out here that since 
the A. S. M. E. Unfired Pressure Ves- 
sel Code allows a design fibre stress 
of only 5600 pounds per square inch, 
the fibre stress at the required test 
pressure would only be 16,800 pounds 
per square inch. On this tank, the 
fibre stress at the test pressure was 
27,000 pounds per square inch, or about 
60 per cent greater than called for in 
the code. 

During these tests, strain gauge 
measurements were taken at various 
points on the tank. The stresses about 
the knuckle, which ordinarily is a point 
of maximum strain, did not pass the 
yield point. It might be said here that 
previous measurements taken on stand- 
ard dished heads show that the yield 
point of the material at the knuckle 
would have been reached before a test 
pressure of 1!4 times the working pres- 
sure was secured. 

Following the completion of the hy- 
drostatic tests, the vessel was subject- 
ed to an air pressure of 450 pounds 
per square inch. Under this. pressure 
all the welded seams were tested with 
soapy water and as usual, not a single 
leak was evidenced. 


General Discussion of the Factor of 
Safety 


I have attempted to point out thus 
far how the factors comprising the 
term “procedure control” were applied 
in this given instance. It is my inten- 
tion now to indicate how, by the an- 
alysis of these factors, valuable prog- 
ress can be made. Let us consider the 
question of design. When we first 
started to apply procedure control 
methods to the construction of welded 
pressure vessels, we were of course 
dependent in question of design on 
general codified and accepted stand- 
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ards. In so far as design of. heads, 
manhole and other outlets ‘were con- 
cerned, therefore, we accepted the 
standards laid down in the A. S. M. E. 
Unfired Pressure Vessel Code for Riv- 
eted Construction. 

The extremely high test pressures to 
which all welded pressure vessels are 
subjected, backed up by strain gauge 
measurements taken at various points 
on the vessels, however, brought out 
certain weak points in design hitherto 
believed to be entirely satisfactory, 
namely at the head, knuckles and 


about large outlets such as manhole 
openings. An extensive investigation 
on these two points of design was 


made and the resulting findings pub- 
lished in the April and June issues of 
“Mechanical Engineering’ the monthly 
publication of the American Society of 
Mechanical Engineers. As a result, 
we have changed our designs accord- 
ingly so as to eilminate. these weak 
points. I believe you will agree with 
me that the controlling factor in any 
design should be based upon the weak- 
est point in the vessel. We can, we 
believe, with reasonable justification, 
now say that we have reached a point 
in pressure vessel design where this 
object has been attained. 

Another point I would like to bring 
to your atfention concerns the test 
which is imposed on all welded pres- 
sure vessels constructed in accordance 
with procedure control methods. You 
will note that we require a severe im- 
pact test at twice the design working 
pressure. No one realizes the severity 
of this test until he has actually seen 
it imposed. We then require the pres- 
sure to be raised to three times the 
designed working pressure and in so 
doing, test the tank to a point where 
we arrive at a known factor of safety 
of three. The question of the uniform 
strength of welded construction has 
often been brought up by some such 
statement as “granting a weld can be 
made which will have a tensile strength 
of between 50,000 and 60,000 pounds 
per square inch or above, how can we 


be sure that every inch of the weld 
metal deposited, will have this same 
strength?’ A reasonable answer to 


this question is given in the careful 
manner in which we _ supervise the 
welding so as to make sure that only 
qualified and conscientious welders are 
employed. To convince those skep- 
tics, however, who will not accept the 
reasonableness of this statement, I be- 
lieve there is no more convincing ar- 
gument than that with a known factor 
of safety of three on the vessel, proves 
by the tests there can be no question 
as to its safety in operation. I say 
this because when we talk of factor of 
safety in general, we mean an assumed 
factor of safety and, in practice, ac- 
tually an unknown factor. The fact 
that failures in other pressure vessel 
construction are of such small per- 
centage is because the assured factor 
of safety of five is sufficiently high in 
practically all instances to make allow- 
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ances for every conceivable irregular- 
ity in design, construction or opéra- 
tion. 

As we have previously pointed out, 
however, the vessels which are being 
constructed in accordance with the A. 
S. M. E. Boiler Code today, have 
points of local stress concentration 
which would cause them to fail under 
repeated applications of a test pres- 
sure far below the assumed pressure 
at which the factor of safety of five 
is based and in many instances even 
below a pressure equivalent to a fac- 
tor of safety of three. Are we not then 
justified in saying, not alone that weld- 
ed pressure vessels constructed in ac- 
cordance with procedure control meth- 
ods are perfectly safe for operation but 
that they are in fact probably safer 
than any other present form of fabri- 
pressure vessel construc- 


cated plate 


tion. 





Underlying Principles of Contact 
Filtration 
(Continued from page 91) 
Riverside clay amounts to about 14 per 


cent. Second, the oil can be finished 
as YY color and then recontacted to 
make 1 color. Fig. 1 shows that this 


would require 1414 per cent of River- 
Third, the 1% color finished 
oil can be percolated through coarse 
Fullers Earth to give 1 color. Experi- 
ence shows that this requires about 133 
pounds of Riverside clay per bbl. when 
using an average clay (1 to 40 burns if 


side clay. 


a multiple hearth furnace is used). 
Table No. 1 represents the compara- 

such an operation. ‘Lhe 

labor, steam, 


tive cost of 


direct cover 
power, normal maintenance, etc., but do 
invest- 


expenses 


not include plant overhead or 
ment charges. 

In the first 
edded at the time of the 
and, therefore, carries only a nominal 
operating expense to cover the extra 
labor, pressure filtering, etc. However, 
if the oil is decolorized at this point 
the 20 per cent petrolatum content must 
also be treated, thus materially increas- 
ing the cost of decolorizing per bbl. of 
finished bright stock. 


the extra clay is 
first contact 


case 


Theses costs indicate that until a 
method of reclaiming used fine clay or 
until a relative cheap, highly efficient 
decolorizing material is available, the 
percolating filtration method will prove 
more economical for final decoloriza- 
tion. 

The contact process, however, fills 
an important role in the production of 
high quality lubricants which cannot 
be performed by the percolating filters, 
and it, therefore, seems that a combi- 
nation of the two is the correct solu- 
tion to the problem. 
Trans. D. Van Nostrand. 


1Petroleum Tech. 


p 397. 
*Petr. Zeitsch. Dec. 10, 1926. p 1327. 
3Journal Oil and Fat. Ind. II 62, 1925. 


*U. S. Patent 1,112,650. Oct. 6. 1914. 
5U. S. Patent 1,488,805. Apr. 1, 1924. 
8U. S. Patent 1,649,193. Nov. 15, 1927. 
U. S. Patent 1,633,871. June 28, 1927. 
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Gasoline Men Attack 
- Unfair Practice 


Through the activities of its own mem- 
bership and the assistance of buyers of 
natural gasoline, the National Gasoline 
Association of America has set out to 
combat a practice which is described as 
obnoxious to the whole petroleum indus- 
try. The evil practice and the method for 
combating it are set out in the follow- 
ing from the office of A. V. Bourque, 
secretary of the association: 

“An alleged practice, which is claimed 
to be costing the natural gasoline industry 
many thousands of dollars annually has 
lead the board of directors of the Nation- 
al Gasoline Association of America not 
only to take cognizance of it but also to 
make a determined effort to break up the 
unfair practice. 

“Briefly stated, the alleged practice is 
as follows: some natural gasoline broker 
will take an order for grade “A” or 
“Double A” from a customer at prevail- 
ing prices for those grades. The broker 
will then buy a “Double B” grade froma 
natural gasoline manufacturer and fill the 
“A” or “Double A” order with “Double 
B” grade. Upon arrival of the shipment 
at destination and when content of the 
cars proves to be “Double B” the product 
will be weathered until “Double A” grade 
is secured. The blame is then laid on 
the natural gasoline manufacturer, the 
broker assuring his customer that grade 
“Double A” was ordered and purchased 
but that grade “Double B” was shipped. 

“The outage and freight on outage are 
then billed back to the manufacturer and 
he loses, not only the amount of outage 
and freight but also the stigma of at- 
tempted substitution. 

“It is stated that where shipments are 
large enough these unscrupulous brokers 
will have their own men do the weather- 
ing. In other cases the consignee’s load- 
ing rack man is induced to do the weath- 
ering, thus making him an innocent party 
to the fraudulent transaction. 

“In an effort to break up this sharp 
practice, members of the Natural Gaso- 
line Association of America have agreed 
to stamp each bill of lading with a rubber 
stamp bearing this inscription, “Sold and 
guaranteed as grade ‘A” or “Double A,” 
or whatever thé grade may be. The bill 
of lading goes direct to the buyer and he 
can tell at a glance which grade has been 
shipped on his order. If it happens to 
be different from the grade he has speci- 
fied, he will no doubt take steps to learn 
the whys and wherefores of same. 

“The Natural Gasoline Association of 
America is asking the co-operation of all 
buyers of natural gasoline to help break 
up this unfair practice. ” 


PLANT BURNS 

Casper, Wyo.—Small skimming plant of 
the Ohio Oil Company in the Big Muddy 
field was destroyed by fire February 22. 
Origin of the fire is unknown, and loss 
is small. Plant was used to manufacture 
gasoline for company employees in the 
field in the Casper district. 













Premium fuel oil 


-| aswell as premium 
‘| gasoline is now a 
: product of the Dubbs 
: Cracking Process with 
: Flashing System 









aE A Dubbs Cracking Process 


Owner and Licensor 


ak Universal Oil Products Co 
Chicago, Illinois 
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Refinery Cost Accounting” 


By J. VON CARLOWITZ and J. A. GERHARD 
Chief Clerk and Assistant Chief Clerk, Texas Pacific Coal and Oil 


T is the desire to sect ferth as sim- 
ply as possible an outline cf the 


cost accounting procedure in use 
at the Texas Pacific Coal & Oil Com- 
pany’s Refinery No. 2, Fort Worth. 


This procedure was arrived at to suit 
the needs of the refining and executive 
departments, and is not based. on any 
definite method of accounting. 
Some facts set forth are open to crit- 
icism, and there is no doubt that some 
minor changes will be made from time 
to time as the operation of the plant 
changes. The objects ot the cost sys- 
tem were: first, to analyze manufac- 
turing expense in our various process- 
es, with the idea of eliminating as 
much expense as possible; second, to 
secure costs to base future operations 


cost 


on; and third, as an outcome of both, 
to determine which products are most 
profitable to manufacture. 

For the sake of clearness, a _ brief 
outline of the refining operation is as 
.ollows: 

1. Skimming department—Light oil 
treating gasoline, kerosene, 
ctc. 

2. Cross 


phase treating. 


such as 


cracking unit — Vapor 
3. Vapor recovery unit. 
4. Ethylizing 
5. Lubricating plant—subdivided as 
follows: 


unit. 


long residuum. 

b. Mixing prepared Palex pulp 
(clay) with acid treated long 
residuum. 

c. Foster heater for 
clay oil mixture. 

d. Blending clay oil with naphtha. 

e. Contact filtering. 

f. Additional blending of filtered 
stock with naphtha. 

g. Chilling. 

h. Centrifuging chilled oil 

aa. Wax free oil solution. 

bb. Petroleum solution. 

Reducing wax free oil solution 

for— 

aa. Recovery for naphtha. 

bb. Unfinished neutrals. 

ec. Bright stocks. 

Reducing unfinished 

for— 

aa. 100 viscosity distillate. 

bb. Finished neutral. 

k. Brightening stocks and neutrals. 


a. Treating 


neutralizing 


into— 


neutrals 


—r 


6. Compounding and grease plant— 
a. Manufacture of greases, blend- 
ing various motor and indus- 

trial oils. 





insti uction, 
Fort 


*Read before plant school of 
Texas Pacific Coal & Oil Company, 
Worth, Texas. 


Company Refinery, Fort Worth, Texas 


Auxiliary plant units— 
a. Clay manufacturing plant. 
b. Refrigerating plant. 


N 


c. Fuel system for both fuel oil 
and gas. 

d. Machine shop. 

e. Water system. 

f. Boiler house. 

g. Electric power. 

h. General pumping system. 


Slop recovery. 
Weak acid recovery. 


8. Plant or works overhead— 


a. Ressarch and control labora- 
tory. 
b. General plant repairs and 


miscellaneous operating ex- 
pense. 
c. General plant and office over- 


head which consists of— 


aa. Superintendents’ and execu- 
tives’ salaries. 
bb. Salaries of clerks. 


cc. Plant office supplies. 

dd. Lights, heat and water used 
for administrative department. 

ee. Insurance. 

ff. Taxes. 

gg. Engineering salaries and ex- 
pense. 

hh. Store house _— salaries 
material handling expense. 
ii. Tank car loading expense. 
jj. Miscellaneous overhead. 

kk. Automobile and trucking ex- 
pense. 


9. Plant 


and 


depreciation. 

It was determined that the account- 
ing system should: first, follow the 
plant operations as closely as possible; 
conducted and handled 
and simply as pos- 
figures be available 
at earliest 


second, to be 
as inexpensively 
sib'e; third, that 
for executive department 
possible date. 


Order System 

With the idea of securing the above 
results, it was apparent that a work 
order, or mechanical order system, 
should be installed for cost and repairs 
and maintenance. Accordingly, the 
plant was divided into and operating 
and mechanical division, all these em- 
ployes being carried on daily payroll. 
As a preparatory measure for the me- 
chanical order system, to eliminate ex- 
pense, and to simplify time distribu- 
tion, white labor tickets for operating 
men and yellow tickets for the me- 
chanical or maintenance men, were 
g.ven to the various foremen. 


The mechanical order system used 
was similar to that used in other re- 
fineries. Preliminary requests for re- 


pairs or other work originate with va- 
rious foremen, both operating and me- 
chanical, and these requests are writ- 
ten on a form for that purpose and 
sent to the superintendent for approv- 
al. If this request is considered 
necessary by the superintendent, he 
approves same, classifying the work 
as “rush,” “prompt,” “next week,” or 
other designations. The approved re- 
quest is passed to the plant engineer, 
who re-writes and numbers the order, 
making sufficient copies for the fore- 
men and sub-foremen in charge of the 
work. 

Each day a summary of M. O.’s is 
issued, stating the M. O. or job num- 
ber, the account chargeable, and a 
brief description of the work. Mate- 
rial withdrawn from the warehouse is 
requested for M. O. 10 as the case 
may be. The warehouse tickets are 
accordingly made out, charging M. O. 
10 for the material. These warehouse 
tickets are forwarded.to the store 
house accountant who makes a detail 
of the various accounts, showing the 
nature of the material and equipment 


and the values issued from the ware- 
house. At the completion of a day’s 
work the labor foreman turns in the 


yellow time slips for the mechanical 
men, putting down a brief description 
of the work and the M. O. number. 
The timekeeper receives these tick- 
charges to 
for the va- 


ets and posts the repair 
account 


auxiliary 


the maintenance 
rious operating and units. 
The white labor tickets for the operat- 
ing men are simply marked by the 
foremen as “crude stills,” “rerun stills,” 
or whatever unit the men are engaged 
in, and are then distributed to the va- 
rious operating accounts by the time- 
keeper. In this manner, all material 
and labor is correctly charged to the 
proper account, and, at the end of pe 
riods, summaries are made by the store 
house accountant giving detailed ma- 
terial cost, and by the timekeeper for 
detailed labor cost. 

To prevent charging of material to 
various units and lumping charges of 
chemicals and other items, to the op 
eration at intervals, it was decided to 
clear all items through our warehouse 
ledgers, éxcept miscellaneous supplies 
for the laboratory, office, etc. wer 
carried as a part of the warehouse de 
partment and the actual amounts used 
by the operating department were 
cleared periodically. 


Each and auxiliary 
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| c 66 ” . , . . . 
2 V”’ Pilot’s patented construction is the reason for this 
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unit at the refinery has generally the 
following divisions for expense: 


1. Operating labor. 

2. Supplies and expense. 

3. Repairs and maintenance. 
4. Fuel. 

5. Water. 

6. Steam. 

7. Electric power. 

8. Transfer pumping. 

9. Chemicals. 

10. Clay. 


A brief description of the different 
subs follows: 

Operating labor—The wages of the 
men necessary to the operation of this 
particular unit are applied against this 
account. 

Supplies and expense—Against. this 
account are applied such items as lube 
oil, waste, small tools, etc., necessary 
to operation of unit. 

Repairs and maintenance—All labor 
and material used for repairs and 
maintenance of units go into this ac- 
count. 

Fuel—This account includes both 
fuel oil and gas burned at units. Fuel 
oil is distributed on basis of percent- 
age furnished by engineering depart- 
ment, while gas is metered at each 
unit. 

Water—tThis is distributed on a per- 
centage basis furnished by the engi- 
neering department, all charges to 
water system being prorated to differ- 
ent units. 4 

Steam—This is also worked out on 
a percentage basis and charts of steam 
flow meters and distributed from the 
auxiliary account “boiler station’— 
this being source of steam supply for 
entire plant. 

Power—The charges to this account 
originate from auxiliary account “pow- 
er purchased” from outside source and 
also such expense and labor necessary 
for the operation of transformers, be- 
ing distributed to various units on a 
percentage basis. 

Transfer pumping—Charges to this 
sub originate from auxiliary account 
“transfer pumping’—being distributed 
on percentage basis to proper units. 

Chemicals—To this sub is charged 
all chemicals used in different manu- 
facturing units. 

Clay—To this sub is charged all clay 
used in different manufacturing units. 


Auxiliary Accounts 

Above we have referred to auxiliary 
accounts prorated on percentage basis. 
There are some auxiliary accounts not 
yet mentioned, such as: 

Treated Clay Manufacturing Plant— 
This account is cleared in total to di- 
rect operating account “contact plant 
mixing.” The cost of manufacturing 
treated clay is figured on actual tons 
produced against expenses. The cur- 
rent inventory is priced at cost for 
current period. 

Refrigerating plant—This account is 
cleared in total to direct operating ac- 
count “Sharples plant chilling.” 

Machine Shop — This account is 


cleared on a percentage basis, based 
on amount of time spent by shop crew 
on different units. 


Acid recovery system—No operating 
labor has as yet been charged to this 
account, as the time spent by men at 
agitators on this system is negligible. 
Eventually there will be repairs and 
maintenance charges to this unit. This 
unit is operated on a non-profit basis; 
therefore, any saving realized by the 
operation is supplied against the en- 
tire plant. 


Laboratory—The expense of operat- 
ing this unit is prorated over the di- 
rect operating units on basis of per 
cent furnished by chief chemist. 


General plant repairs and mainten- 
ance—The expense charged to this ac- 
count is cleared to direct operating ac- 
counts on money basis or the ratio the 
total “general plant repairs and main- 
tenance” bears to the total direct op- 
erating charges. This method of pro- 
rating this account will perhaps cause 
some criticism, but I believe that it is 
a very practical, as well as fair, way 
of prorating this expense. 

General expense—This account is 
also cleared to direct operating ac- 
counts on a money or ratio basis, as it 
is logical that the unit with the great- 
est operating and maintenance expense 
requires greater proportion of superin- 
tendence, etc., than a unit with less ex- 
pense. 

Automobile and truck expense—Into 
this account is charged all expense in- 
cident to operating all cars and trucks. 
A record is kept on each car and truck 
so that we may know what it costs to 
operate different equipment. This ac- 
count is cleared to different operating 
units each accounting period. The 
charges are arrived at by taking truck 
reports, turned in by truck fore- 
men daily, which show time spent by 
truck on each job during the day. 
These reports are summarized and a 
distribution of charges made to proper 
accounts. 

Plant depreciation—The depreciation 
is based on the actual life of equip- 
ment as compiled by the engineering 
department. This is prorated over the 
direct operating units on basis of 
amount of investment carried on each 
unit. 


Pricing Inventories 

The method of pricing inventories of 
stocks has caused considerable discus- 
sion, and several means have been 
tried. The system finally worked out 
has proved very satisfactory, and is as 
follows: the finished stocks—that is, 
the products up to market specifica- 
tions are priced each month at the cur- 
rent market price of the products; the 
unfinished stocks, or intermediate 
products, are priced at actual cost as 
compiled on different operations. 

The foundation of this method of 
computing costs on intermediate prod- 
ucts is—pricing crude into stills at av- 
erage market price, plus pipe line 
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charges, adding operating expenses of 
crude stills to cost of crude, then pric. 
ing your by-products yielded at cur. 
rent market price less cost of treating, 
This leaves the balance of cost to fall 
on unfinished long residuum, the prod- 
uct primarily run for. The price thus 
secured on the unfinished long resid. 
uum is used in transferring this prod- 
uct into the agitators, where the oper- 
ating expense is added to the cost of 
the unfinished long residuum to arrive 
at a price on the treated long resid- 
uum. This method of charging the 
products into each manufacturing op- 
eration at cost, and adding the cost of 
operating the unit to cost of product 
charged to secure cost of products 
yielded, is continued on through the 
contact plant and Sharples plant oper- 
ations until the price of wax free oil 
is arrived at. This price is used to 
transfer wax free oil into rerun stills, 
where operating expense is added, thus 
giving total cost of products yielded 
from rerun stills. Such by-products as 
can be are priced at current market 
value, and the price of primary prod- 
ucts, such as unfinished neutral and 
stock, is compiled on relative sales 
value of neutral and stock produced. 
The cost price on unfinished neutral 
and stock can be arrived at by a dif- 
ferent method, but the relative sales 
value theory is considered to show 
more accurately the cost of these prod- 
ucts. 


The cost of products from Cross 
cracking unit is arrived at as follows: 
The gas oil is charged to the unit at 
the inventory value of cracking stock 
and the operating expense of unit is 
added. This gives a total cost of 
products yielded. The by-products are 
priced at current market value, leav- 
ing the balance of cost to fall on gas- 
oline distillate—the primary product. 


In ethylizing cracked gasoline, the 
cracked gasoline is charged in at cost 
price of finished gasoline from the 
cracking unit; to this is added the cost 
of ethyl fiuid, dye, etc., used, giving 
your total cost of ethyl gasoline made. 


The co-operation of the operating 
department with the accounting de 
partment is a necessity for accurate fe 
ports of all kinds. This point cannot 
be stressed too strongly, as the ac 
counting department is absolutely de 
pendent on the operating department 
for the information on which to bast 
its figures. The continued close ¢o 
operation between these departments 
will make a smooth-running and eff- 
cient organization. 





W. A. Schlueter, president of the Re 
finery Supply Company of Tulsa, has 
turned’ from an extensive business t? 
to Chicago, St. Louis, Kansas City and 
other points in the North and East. 





A. E. Butts, representative of the A. 0. 
Smith Corporation in Tulsa, has retum 
from a business trip to the headquartes 
of the company at Milwaukee, Wiscoms!# 
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Manufacturers and Exporters of Steel Tanks and Steel Plate 
Construction 


bes (New York Office: 17 Battery Place—Telephone 0080) 






































“The Sun Never Sets on HAMONDTANKS’’ 








us*ar.orn. 


8 ft. 6 in. x 80 ft. Bubble Tower built for Arthur G. Mc- ; 


Kee & Co., Engineers & Contractors, one of the many 
products built by— 


HAMMOND IRON WORKS 


Our Bulletin 200—Steel Storage Tanks. 
500 to 80,000 Barrels. 


Our Bulletin 100—Horizontal Tanks. 
1600 to 24,000 Gallons. 


Our Bulletin 300—Hammond Filters. 


Special Bulletin—Handling and Storing 
of Fuel Oil. 


Material furnished Knocked Down or Erected. 


HAMMOND IRON WORKS 


WARREN, PA. 












onstil 









Mention Where You Saw the Advertisement 








106 


Tue REFINER AND NATURAL GASOLINE MANUFACTURER 


MARCH, 1928 


NEW EQUIPMENT. CATALOGS, BULLETINS, BOOKS 


ee 











Quibley Bitumen Gun | 


QUIGLEY FURNACE SPECIAL- 
TIES COMPANY 

Quigley Furnace Specialties Com- 
pany, 26 Cortiandt Street, New York, 
is introducing the Quigley Bitumen 
Gun, which is an adaptation of the well 
known Quigley Refractory Gun. 

The gun consists of a cast iron cylin- 
der from which the material is forced 
by a piston capable of high pressure. 
The gun is enclosed in a steel housing, 
mounted on wheels. Its capacity is 15 
gallons, or enough to cover approxi- 
mately 400 square feet of surface. 

Reloading the gun takes only a few 
minutes. After the gun has been com- 
pletely discharged, compressed air 
sends the piston back to the loading 
position ready for a fresh charge. 

The long hose gives easy access to 
remote places and permits the location 
of gun and melting pot outside build- 
ings, etc. - Material is forced through 
the hose with a drop in temperature of 
not more than three degrees for each 
25-foot length. 

Discharge end of the nozzle can be 
bent at any angle. 

When work stops, or the job is fin- 
ished, the gun can be drained of all 
unused material and the hose cleaned 
out with compressed hot air provided 
by a heating coil located in the hous- 
ing. 

Some of the uses for which the gun 
was designed include waterproofing 
foundations and walls of stone, brick 
or concrete with hot tar, asphalt or 
pitch; applying asphalt, tar or pitch to 
roofs and wooden buildings; coating 
the interior of water tanks, vats, res- 
ervoirs, etc.; coating water, gas and oil 
pipe lines and coating the interior and 
exterior of steel structures and ships. 

Further data regarding the gun will 
be sent upon application to the com- 
pany. 





QUIGLEY BITUMEN GUN 
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Ro GI” 
“TAG” CONTROLLER 


Steam Controller 


Cc. J. TAGLIABUE MANUFACTUR- 
ING COMPANY 

C. J. Tagliabue Manuacturing Com- 
pany, 18-88 33rd Street, Brooklyn, New 
York, announces a new “Tag” auto- 
matic steam-operated controller. This 
controller, according to the manufac- 
turers, is a device which utilizes a por- 
tion of the steam which heats an ap- 
paratus to obtain enough power to 
work the valve, the opening and clos- 
ing of which governs the temperature 
of the apparatus. 

It is claimed that power is obtained 
without waste from the pressure of the 
steam. Variations in this pressure do 
not affect the accuracy of control, for 
the reason that it is not the entire pres- 
sure, but a differential pressure above 
and below a diaphragm 
which is thus utilized. 

Steam always_ enters 
the diaphragm chamber 
through an opening on 
the under side of the 
chamber. Another open- 
ing connects the space 
above the diaphragm with 
the space below it. Steam 
can flow through this 
opening. If it is not al- 
lowed to escape at all 
from the upper portion of 
the diaphragm chamber, 
the steam pressure will 
be the same above and 
below the diaphragm and 
there will be no _ force 
preventing the main 
spring from pushing 





down on the valve disc until it js 
closed, where it will stay closed be- 
cause of the steam pressure above it. 

If the steam above the diaphragm js 
allowed to escape through an opening 
which is larger than the opening con- 
necting the spaces above and below the 
diaphragm, then the pressure above the 
diaphragm will be less than the pres- 
sure below the diaphragm. This differ- 
ential of pressure will exert an upward 
force sufficient to open wide the steam 
valve against the pressure of the main 
spring. 

When the steam is allowed to escape 
from the upper portion of the dia- 
phragm chamber at approximately the 
same rate as that at which it passes 
from below to above the diaphragm, 
the differential will be just sufficient to 
counteract the main spring to an ex- 
tent which will cause the steam valve 
to be “cracked” to an intermediate ex- 
tent and will give throttling control. 

The opening through which steam 
escapes from the upper portion of the 
diaphragm chamber is an_ important 
opening, since its extent governs the 
opening, closing, or cracking of the 
steam valve. Since, in actual size, it is 
a tiny orifice, a pilot valve placed there 
requires an insignificant amount of 
force for its operation. Accordingly, 
the controller embodies a small pilot 
valve at this orifice. The pilot valve is 
operated by a metallic bellows which 
forms a part of the usual thermostat 
system, a_ sensitive bulb connecting 
tube and bellows. 

More detailed information regarding 
the steam operated controllers may be 
had by communicating with the com- 
pany direct. 





CELITE BULLETIN 


Celite Products Company, 1320 South 
Hope Street, Los Angeles, has publish- 
ed bulletin No. 336, “Designing Con- 
crete for Workability as Well as 
Strength.” Copies may be had by writ- 
ing the company. 





GEAR PUMP BULLETIN 


Schutte and Koerting Company, 
Philadelphia, are distributing a new 
bulletin No. 17-A covering S. and K. 
Spur Herringbone Gear Pumps. CoP 
ies may be obtained by communicating 
with the company. 





GLOBE VALVES 


The Wellman-Seaver-Morgan Com 
pany, 7000 Central Avenue, Cleveland, 
Ohio, announces Bulletin No. 89, relat- 
ing to the Wellman Supertest gate a” 
globe valves. Copies of the bulletin 
may be had by request to the com 
pany. 
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CHECK COSTLY CORROSION 
OF PIPE LINES 


The useful life of a pipe line can be prolonged. Corrosion can be 
checked. Johns-Manville has developed a method which is effect- 
out! ing large savings throughout the industry by definitely checking 
ish pipe line corrosion. 
ae. The method is simple. First, the pipe should be clean, free from 
mill scale, and primed. 


Then wrap the line with Johns-Manville Asbestos Pipe Line Felt 
bedded in bituminous cement. 


vrit- 


Made from rock fibres, Johns-Manville Asbestos Felt cannot rot 
or decay. The result is a permanent protective covering that will 
add years to the life of your pipe lines. 


any, 
new 


1K. Johns-Manville maintains a staff of engineers whose experience 
Cop in the problems which confront the oil industry is available to 
ting you at all times. 


JOHNS-MANVILLE CORPORATION 


New York, Chicago, Cleveland, San Francisco 
For Canada: Canadian Johns-Manville Co., Ltd., Toronto 


JOHNS ~MANVILLE — 


L INDUSTRY SECTION, INDUSTRIAL DEPARTMENT 
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Tank Car Company Is 
Under New Management 


Coffeyville, Kansas — The Acme 
Tank Car Company, with plants here 
and at East St. Louis, Illinois, has been 
taken over by the Acme Tank Car Cor- 
poration, of Delaware. 
The new management 
with the business, not only along the 


will proceed 


previous line of car repair work, but 
will also specialize in the modernizing 
of tank cars of all kinds and makes. 


The new 
western distributor of 
and specialties made by the American 
Car and Foundry Company. It will 


will be the 
parts 


corporation 
tank car 


also carry in stock for quick shipment, 
Cardwell and Miner draft gear parts, 
American Brake Shoe and Foundry 
brake shoes and other specialties. 





J. A. Campbell, natural gas engineer 
of Long Beach, California, announces 
the appointment of Stearns-Roger Man- 
ufacturing Company, Denver, as author- 
ized Mid-Cortirent representatives. 
The Denver concern will have complete 
charge of installation work in the Mid- 
Continent and has opened offices in 
Tulsa. General supervision of installa- 
tions will be in charge of Mr. Camp- 
bell, who will make frequent trips to 
the Mid-Continent territory. The Tulsa 
office is at 938 Kennedy Building. 





NDUSTRIAL, au- 
tomotive and oil 
field plant executives 
know the value of 
well - planned ef fi- 
clency — promoting 
power transmission! 
Our experience in 
the design and as- 
sembly of piping for 
such purposes is back 
of every task we un- 
dertake. 





POWER PIPING CO. 









FOR EVERY O/L FIELD 





« PITTSBURGH, PA. 


N E E D 
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Campbell Installs More 
Gasoline Plants 


Long Beach — J, A. Campbell has 
just completed a 20,000 gallon absorp. 
tion foathe Lomita Gasoline 
Company here. Campbell equipment 
was used throughout the plant, and the 
installation includes, several new fea- 
tures said to be the result of consid- 
erable research by Campbell engineers, 


plant 


The Gilmore Gasoline Conipany has 
let a contract to J. A. Campbell for a 
15,000 gallon unit to its absorption 
plant No. 2, at Long Beach. 

Campbell has also recently added a 
15,000-gallon unit to the Signal Gaso- 
line Company’s plant at Signal Hill, 





R. C. Bastress, formerly with the 
Fort Wayne Iron Store Company, has 
joined the Black & Decker organization 
to handle Indiana and part of Michi- 
gan. 

L. W. Beuhausen, formerly with Slo- 
cum & Kiiburn, has been employed to 


handle Black & Decker products 
through Western Massachusetts. 
G. N. McCarthy will represent Black 


& Decker in Buffalo territory, taking 
the place of H. B. Austin, who has been 
transferred to the Chicago district. 





C. R. Baker, for many years in 
charge of the Indianapolis plant of the 
American Car and Foundry Company, 
has been appointed district manager of 
the Coffeyville, Kansas, and East St. 
Louis, Illinois, plants of the Acme 
tank Car Corporation. His headquar- 
ters in the new position will be in 
Coffeyville. 





R. D. Hines of East St. Louis, Illi- 
nois, has been appointed local manager 
of the Acme Tank Car Corporations’ 
plant in that city. 





J. C. Metzinger of the Shippers’ Car 
Line Corporation has been promoted 
to the position of superintendent of cat 
maintenance in that organization with 
headquarters at 30 Church Street, New 
York. He was for many years assist 
ant superintendent of the Milton, Penn- 
sylvania, plant of the American Cat 
and Foundry Corfpany, and was latef 
superintendent of the Milton plant o 
the Shippers’ Car Line Corporation. 





MAKING SPECIALTIES : 
Augusta, Kansas.—White Eagle Oil 
& Refining Company about April | will 
offer a line of special naphthas made 
at its refinery here, the products to 


c‘ude incubator oils, rubber so'vents 
cleaners’ naphtha, and cigar lighter 





naphtha. 
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TRANSIT PUMP 





FEF igure No. 


1700 is a very popular type 
in the smaller refineries. 





Oo ur name 


TRANSIT, is a guarantee 
now just as it has always 
been for the past forty years. 





Fig. No. 1791 


PS 


R... honest- 


to-goodness, forged steel 
cylinders on all types. 















Fig. No. 1733 














H eavy, cast 


iron, flanged steam cylinder 
piping and real brass globe 
valves. 





Fig. No. 1571 


Oo il in exact 


quantities, is delivered per 
minute, per hour and per day 
by TRANSIT Hot Oil 
PUMPS. 








Fig. No. 1805 


charge from any of these 
pumps is steady and con- 
stant. 








Fig. No. 1792 











OC ur hot 


oil pumps are absolutely 
safe in operation, both to life 
and property. 





Fig. No. 1725 


j .... | NATIONAL TRANSIT j; -—~ | 








FRICK-REID SUPPLY COMPANY 


Tulsa, Okle., or any store. 


Pump 


I llustrated de- 


scriptive matter on any type 
or Fig. No. furnished 
promptly. 





Fig. No. 1781 








& Machine Co. 


L ong stroke 


pumps are long lived. 





Fig. No. 1680 


F.C. RICHMOND MACHINERY CO. 

















ASSOCIATED SUPPLY COMPANY Oil City Pa. Salt Lake City, Utah, 
ton Bao, Sng. Seaton g v page oc a 
DISTRICT OFFICES «Baltimore, Md. 
E. L. WILSON HARDWARE CO. NEw YORK PHILADELPHIA ATTSBURGH REEVES & SKINNER MACHINERY CO. 
Beaumont, Texas. CLEVELAND HOUSTON’ TULSA Oc NVER: = St. Louis, Mo. 
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Pipe Line Sale Involves 


Crude Oil Supply 


Wichita Falls, Texas—An adequate 


* crude supply and elimination of premium 


payments above 10 cents per barrel is to 
be given independent refiners in the 
Wichita Falls section of the North Texas 
district by Prairie Oil & Gas Company 
through the sale and consolidation of 
pipe lines in the district. The Wichita 
Pipe Line Company, which was largely 
owned by Wichita Falls refiners and used 
for supplying crude requirements, was 
purchased February 14 by the Pure Oil 
Pipe Line Company of Texas, a _ sub- 
sidiary of the Prairie Pipe Line Company, 
for a cash consideration of $877,500, and 


lines, stations and crude connections held 
by Prairie and the Wichita Pipe Line 
Company in Archer, Wichita, Clay, Jack 
and north Young Counties, have since 
been taken over by the Pure Oil Pipe 
Line Company of Texas. 

Prairie’s purchase of the Wichita Pipe 
Line Company’s system was made on the 
strength of the Prairie Oil & Gas Com- 
pany agreeing to take care of the crude 
requirements of the local refining plants 
from its own production and_ outside 
crude purchases at the usual posted price 
and pipe line tariff, plus a market charge 
of 10 cents ‘per barrel. This plan has been 
approved by most of the refiners operat- 
ing in the district, as it puts a stop to 
excessive premium payments during the 














ACCURACY 





American Recording and Indicating Hydraulic Gauges in Pump House of 


Emery Refining Co., Bradford, Pa. 


Illustration in the center shows Type 


3192 American Recording Gauge for all pressures up to 10,000 lbs. 


If pressures are important, the instruments for measuring such 
pressures ought to be reliable and accurate. American Recording 
Gauges are guaranteed accurate. They are selected because long 
life and accuracy have been their c! aracieristics since these in- 


struments were f:st invented. 


Write for the following: 


Gauge Catalog A-19 

Recording Gauge C-talog E-19 
Thermometer Catalog F-19 

Dial Thermometer Catalog G-19 


Recording Th-rmom:ter Catalog H-19 
Temperature Controller Catalog R-19 
Steam Trap Catalog S-19 

Tachometer Catalog J-19 


AMERICAN 
INSTRUMENTS 


American 
Schaeffer & Budenberg 
Corporation 
338 Berry St., Brooklyn, N. Y. 


BRANCHES IN PRINCIPAL CITIES 
Makers of American Industrial Instruments since 1851 
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periods when crude is scarce and places 
more high gravity crude at the disposal of 
the small plants than was available under 
the old plan of operating a joint pipe line 

The Wichita Pipe Line Company was 
organized in February, 1924, with a capj- 
tal stock of $500,000, by a group of 
Wichita Falls refiners and producers, to 
gather, transport and deliver crude to re. 
fineries at Wichita Falls, Burkburnett and 
lowa Park. The first unit of the system 
connected fields in Wichita and Archer 
Counties, and later extensions were made 
into north Young, Clay and Jack Coun- 
ties. In December, 1926, the pipe line sys- 
tem was materially increased by taking 
over gathering lines owned by the Amer- 
ican Refining Company and Panhandle 
Refining Company, and when this pur- 
chase was made the capital stock was in- 
creased to $1,000,000. However, only 
$580,000 of the authorized stock was is- 
sued, thus the sale to the Prairie interests 
for $877,500 cash, realized a good price 
for the stockholders, who also have had 
an annual dividend of about 12 per cent 
since the launching of the company. The 
ownership of the stock was divided as 
follows: American Refining Company et 
al, 42.5 per cent; Panhandle Refining 
Company, 32.5 per cent; L. V. Hull, vice 
president and active manager of the 
Wichita Pipe Line Company, 10 per cent, 
and 15 per ceat divided among P. F 
Gwynn, president of the Iowa Park Pro- 
ducing & Refining Company, D. O. John- 
son and others. 


Natural Gasoline Meeting 
At Tulsa, May 22-23 


Tulsa, Okla.—Dates for the annual con- 
vention of the Natural Gasoline Associa- 
tion of America have been set for May 
22 and 23. The meetings will be in the 
Mayo Hotel here. 

The convention proper will be crowded 
into two days, which will leave an 0?- 
portunity for a field trip to the Seminol 
area May 25. This trip is to be organized 
hut has not been listed as a part of th 
official convention program. 

Sessions will be held morning, after- 
noon and evening, the first day. Th 
second day will have convention programs 
hoth morning and afternoon, followed by 
al anquet in the evening. 


Receivers Sale 


Wichita Falls, Texas—The Interstate 
Gasoline Company’s 2000-barrel skimming 
plant, storage tanks and 15-acre site, wil 
Le offered for sale at public auction o 
March 20, 1928, at 2 p.m., at the cout 
house door, Wichita Falls, according ' 
announcement made by N. H. Colwell, 
Jos. P. Tumulty and C. H. Gannon, t 
ceivers. Receivers headquarters’ are at 
347 Madison Avenue, New York, N. Y. 





The Struthers-Wells Company, Wa" 
ren, Pennsylvania, has opened a neW 
branch office in Chicago, in the Mc 
Cormick Building, 322 South Michiga" 
Avenue. A. B. Moyer is in charge ™ 
the new office 
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Use More Seamless Steel Tubing 
< Here are Eight Reasons Why~ 
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f the ITTSBURGH Seamless Steel Tubing is made 
r cent, by piercing solid billets of steel. It has greater 


ia / F: strength than tubing or pipe made by any other y 
































; process. Several factors contribute to this strength. ' 
bcal The eight reasons are— Prominent among these factors is the ability to use Pittsburgh Seamless | 
1. Steel of any de- steels of almost any desired analysis. tubing and pipe can be 
ting 2 Perse . sagan Furthermore the uniform texture of the metal and meee a ” 
. ae eee the absence of welded joints (hence no weak spots) Still Tubes 
3 of the metal add their share in giving maximum strength to Boiler Tubes 
ie 3. No weld Pittsburgh Seamless Tubes. The result is greater Superheater Tubes 
pe 4, Maximum safety and economy of Pittsburgh Seamless Tubes Arch Tubes _ Dry Pipes 
a strength for still tubes, boiler tubes and general high pres- Water Wall Tubes 
in th 5. No weak spots sure piping. age 3 it 
ee ° ine Fipes 
cule 6. Minimum in@ For more than'twenty years our entire resources have Heating iene 
asi ternal strains been focused on one objective—how to make a bet- Tank Car Piping 
minol 7. Longer life ter seamless tube. Today our methods are the most Steam Linas 
anized 8. Safety up to date that engineers and scientists have devel- All High Pressure Piping | 
of th Each , oped. Due to this carefully concentrated attention : P é 
ach of these eight reasons . Available in all sizes up to 
a will be the subject of an indi- on only one typ e of tubing, we have become the 13% O. D. including pipe 
after- tial ediantinieaas largest company in America devoted exclusively to sizes. 
bs \ A. its manufacture. ~ z 
ved by Your inquiry sent to one of the following offices will 


be given immediate attention. 


Pittsburgh Steel Products Co. 


erstat DIVISION oF 


— [ Pp —— Co.) 
a PITTSBURGH - NEW YORK . DETROIT W CHICAGO - HOUSTON + TULSA 
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_ Wat 
a new 
e Mc 
chiga" inlece Sénel Tushas eve the mnedern Adopt “Pittsburgh Seamless’’ now 
rge o 'tandard forall tubular needs. and benefit by its safety and economy. 
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Blue Solution Treatment of Pressure 

Distillate 
Continued from Page 60. 
thenes and sulphur compounds 
once grouped together in the undesir- 
able class, they are now segregated and 
classified in the light of better knowl- 
edge. 

The naphthenes, although they have 
the same formula as the olefins, are ar- 
ranged in ring formation instead of the 
chain, and, as their carbon atoms are 
singly bonded, they are almost as stable 
as the paraffins. They are unaffected 
by sulphuric acid, but form soaps in 
the presence of excess of strong alkali. 
Troublesome emulsions during treat- 
ment are caused by the formation of 


were 





these soaps, when treating lubricants 
from certain crudes.. This difficulty 
can be modified by the use of mild 
alkalis, by salting out the soaps or by 
acidification and filtration. The nap- 
theses are desirable constituents and 
give no trouble during the treatment of 
the pressure distillate. 

The sulphur compounds are all high- 
ly undesirable, because, during combus- 
tion, some of them form corrosive acids 
and poisonous gases. They also cause 
coloration, sourness and bad odor, in 
the finished product. During the treat- 
ment of the pressure distillate, hydrogen 
sulphide is removed by the preliminary 
water washes. Any cheap alkali, such 
as lime, may be .used to remove the 





SARC 


It costs 


one-third 


s 


not cost you one cent. 


Boston Chicago 
Buffalo Cleveland 
Detroit 


Without risk try a 










5 J é 
Can't freeze— 


can’t wire draw- 


r ‘ "tir bin Matfy 
usual price vay 
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Ww pay three times the price of a Sarco Steam Trap for 
a big trap, when the Sarco does the same work and has 
the many advantages above mentioned? 


The Sarco is self-adjusting for all pressures from 0 to 100 lbs. 
Tens of thousands of Sarco Steam Traps have been in use for 
years and years and are still giving entire satisfaction. 


We are so sure that a Sarco will do your work perfectly and 
save you many dollars in installation cost and upkeep that we 
will gladly send one on 30 days’ free trial. 
willing to part with it, simply send it back and the trial will 


Write for Booklet S-279 


Sarco Company, Inc. 
183 Madison Ave., New York 


STEAM 
TRAP 


4 rust oF stick 


——no leveling 


Then if you are 


Philadelphia 
Pittsburg 
St. Louis 
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hydrogen sulphide quickly before. the 
sulphuric acid is introduced. The thio- 
panes and alkyl sulphides are removed 
largely by the acid treatment, but the 
mercaptans, which are the most obnox- 
ious and troublesome of the sulphur 
compounds, are but little affected by 
the acid used. The blue-solution, in- 
troduced after the acid sludge has been 
removed and the oil washed with water, 
in addition to completing the sulphur- 
displacement reactions, also reacts with 
the mercaptans to form copper-mercap- 
tides. These mercaptides are soluble 
in the distillate, and impart a yellowish 
green color to it. The final distillation 
temperature of the treated distillate de- 
composes these metallic mercaptides 
into the original simple hydrocarbons 
and cupric-sulphide. The latter precip- 
itates out and is run out of the still 
with the residual oil, while the puri- 
fied hydrocarbon distills overhead and 
is condensed. Due to the instability 
of some of the hydrocarbons in the 
cracked oil, certain organic acids are 
sometimes produced during steam dis- 
tillation and condensation of the gas- 
oline. A very light wash with dilute 
caustic soda is sufficient to correct this 
condition and produce a very stable 
gasoline. 

In conclusion, it must be admitted 
that, even in these more enlightened 
times, the majority of the reactions oc- 
curring in a cracking process, and also 
in a treating process, are not yet well 
understood. It is well known, for in- 
stance, that the percentage of sulphur 
in each of a number of crude oils, from 
different sources, has no bearing what- 
soever on how that sulphur will be dis- 
tributed in the distillates and residuum, 
under cracking conditions. Another 
fact is that corrosion and treating dif- 
ficulties are often worse when running 
low-sulphur crude than when running 
high-sulphur crude through a cracking 
system, although the opposite is usually 
the case. 

When the refiner is confronted with 
treating problems, the best thing to do 
is to conduct practical, sensible experi- 
ments until the desired results are ob- 
tained; the theories of his discovery 
can be explained at leisure. 





START KENNERDELL REFINERY 

Oil City, 
intention of beginning operations about 
April 1, the Penn Crude Refining Com- 
pany, a newly formed organization has 


Pennsylvania.—With the 


taken over the refinery at Kennerdell. 
J. H. Nixon of Rouseville, one of the 
partners in the firm, is in charge of 
preliminary work. The other persons 
in the company include John L. Eakin 
of Franklin, and°E. W. Russ and P. W. 
Leedom of Qil City. 

The plant was built seven years ago 
at a cost of approximately $150,000 but 
has never been in operation, having 
been completed during the post-wat 
depression, at which time it was com- 
sidered unwise to start operations. 
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“MY TANKS!” 


| You will sleep peace- 
‘| fully if your tanks are 


ceco equipped 


¢ Install OCECO VENT UNITS—for 
protection against fire—and worry. 











This equipment has thoroughly de- 
monstrated its value as a means of fire 
- | protection through years of service the 
y world over. Also reduces evapora- 
tion, thereby soon paying for itself. 






Ask for complete information. 






The Oil Conservation Engineering Co. 
877 Addison Road Cleveland, Ohio 






Engineering and Sales Service at: 


25 Broadway, New York 417 So. Boulder St., Tulsa, Okla. 
Neilan, Schumacher & Co., Los ‘Angeles, Cal. Box 552, Beaumont, Texas 





2" Type B Vent Unit 10” Type B Vent Unit 


. OCC e. 


EQUIPMENT WITH A SERVICE RECORD 
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Abstracts of Technical Literature 
Of Particular Interest to the Plant Operator 





ITTLE. (Chem. and Met. Eng., 
‘g Vol. 35, No. 1, pp. 12-14.) Chemical 

Engineering in Refinery Technol- 
ogy: Throughout the industry, evapora- 
tion losses are being minimized by such 
devices as breathing bags and floating 
roofs for storage tanks, and the employ- 
ment of aluminum and zinc oxide paints 
to cut down heat absorption. For this 
purpose, aluminum paints seem most ef- 
fective in direct sunlight, whereas zinc 


oxide paints appear to function most ef- 
ficiently at night and, on the whole, to be 
presumably better during the 24-hour 
cycle. Batch operation is being replaced 
by continuous or. semi-continuous meth- 
ods, which commonly involve the change 
from shell stills to pipe stills. The latter 
have the advantage of greater heating 
surface, better transfer of heat, better 
temperature, and_ greater 
Radiant heat is be- 


control of 
throughput capacity. 





What a Stuck Acid 
Valve ThinksAbout 


(A Crass Sectuonal. Cartoon) 
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Our Bulletin No. 144-A, with full information on this acid-proof, 
stick-proof valve, 


THE DURIRON COMPANY 
DAYTON -OHIO 


sent on request. 
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ing called upon to do more and more 
tubes containing oil cool 


work, since 

the furnace walls as do water tube 
in modern boilers. The introduction 
of modern separating ( fractionating 


equipment has reduced re-running 75 per 
cent in some refineries. The use of bub- 
ble towers appears to offer the greates 
possibilities in this respect, since, to the 
advantage of closer fractionation, less re. 
running, and substantial economy, they 
add the even more important factor of 
flexibility. At least two processes are 
now in operation for distillation under 
high vacuum for the production of lubri- 
cating oils of superior appearance and 
quality. In one instance, the serious en- 
gineering difficulties incident to continv- 
ous pipe-still operation at 2 or 3 mm 
pressure have been worked out. The use 
of electric welded equipment is increasing, 
and the factor of safety is being further 
raised by the employment of forged con- 
tainers of large size which can now be 
obtained in this country. The effect of 
sulphuretted hydrogen in distilling equip- 
ment is not of itself serious, since it forms 
a protective coating of iron sulphide, but 
water or hydrochloric acid causes this 
coating to peel off and, if present, per- 
mits the continuous attack of the metal 
Since the hydrochloric acid commenly re- 
sults from the hydrolysis of magnesium 
and calcium chlorides, the remedy is t 
keep the stills free from water and these 
compounds. At the higher temperatures 
of cracking operations, however, sulphur- 
etted hydrogen alone is seriously destruc- 
tive. The application of red lead paints 
on sandblasted surfaces has recently been 
shown to afford protection to storage 
tanks from sulphuretted hydrogen. Me- 
chanical refrigeration very recently has 
found application in a method of treat- 
ment developed for the refining of high 
sulphur crudes of California, in which the 
oil is chilled below zero Fahrenheit as 2 
preliminary step to the admixture of suwl- 
phuric acid in successive small additions, 
the oil being again cooled after each addi- 
tion. The acid required for treatment 
has thus been reduced over 40 per cent, 
and the treating and polymerization losses 
by 30 and 70 per cent, respectively. In 
the methods of sulphuric acid treatment 
generally employed, heavy losses are et- 
tailed, and the acid as applied to gasoline 
removes much of the desirable anti-knozk 
material. There is also the general 
nuisance involved in the disposal of acid 
sludge and the recovery of the acid itsell. 
The amount of this acid used by the ir 
dustry during 1926 reached a total 0! 
1,510,000 tons. A number of refineries 
are now making their own acid by the 
contact process and, as an incidental ad- 
vantage, are building up the strength o 
d luted acids by the addition of sulphuric 
anhydride. Constant effort is being made 
to minimize the use of sulphuric acid by 
alternative methods of treatment, as, 1% 
example, by subjecting distillates in the 
vapor or. liquid phase to the action 
fullers earth. For this purpose the Gra 
tower has recently become) available. 

The general application of the prt 
clpies of: thermodynamics, the_ utilizatio 
of the sensible heat of exit products, the 
introduction of heat exchangers, supe 
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York Refrigeration for the Refinery 


York Absorption Refrigerating Machines are built in either the double pipe, atmospheric, or shell and 
tube type, and consist principally of the following parts: 


Generator, Analyzer, Dehydrator, Condenser, Exchanger, Weak 
Aqua Cooler, Absorber, Strong Aqua Tank, Anhydrous Ammonia 
Receiver and Aqua Ammonia Pump. 


This equipment is particularly adaptable to Refinery requirements, and can be relied upon to deliver 
low, dry temperatures WHEN and WHERE needed. 


YORK 


ICE MACHINERY CORPORATION 
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Continuous Operation 


De Laval Pumps 














E LAVAL Pumps are charac- 
terized by liberal design 
throughout, bearings and oil reser- 
voirs large, bearings of special tin 
babbitt, packing glands large and 
deep, shafts heavy, with perfect 
balancing of all rotating parts to 
prevent vibration, wearing rings of 


LOCAL OFFICES 





double labyrinth type combining 
wide clearance with efficient per- 
formance; in fact, the best design 
that long experience can determine. 


Every De Laval pump is fully guar- 
anteed and is tested at our Works. 


Ask for Catalog B-116. | 


e Laval Steam Turbine Co. 


LOCAL OFFICES 


Atlanta Cleveland Helena T; N w wi St. Paul Seattle 
Boston Denver Honclulu renton, Ce ersey Salt Lake City Spokane 
Charlotte Duluth Hovston Kansas City Montreal New Orleans Pittsburgh San Francisco Toronto 
Chicago Havana Indianapolis tos Angeles New York Philadelphia Portland, Ore. Vancouver 621 





Manujacturers of Steam Turbines, Centrifugal Pumps, Centrifugal Blowers and Compressors, Double Helical 


Speed Reducing Gears, Worm Reduction Gears, Hydraulic Turbines, Flexible Couplings and 
Special Centrifugal Machinery. 
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heaters and automatic controls, enabled 
refineries to conduct their operations in 
1926 with a consumption of 4,000,000 bar- 
rels less fuel oil than was used in 1925. 
Increased efficiency so as to utilize as 
much as 60 to 70 per cent of the sensible 
heat in the materials processed is predict- 
ed. Proposals to use such molten metals 
as lead as aids in heat transfer in refin- 
ery equipment have seldom passed beyond 
the experimental stage. Mercury vapor 
stills, however, were recently installed in 
one refinery. 

Vapor-phase cracking has come into re- 
cent prominence. Gasoline made by such 
means is highly unsaturated—perhaps to 
the extent of 60 per cent—but this alone 
can hardly account for its extremely high 


anti-knock quality. It is possible, there- 
fore, that branched chain compounds and 
perhaps cyclic compounds present in such 
gasoline may be still more important in 
this particular. Dr. Little’s laboratory has 
developed and operated on a small, com- 
mercial scale a vapor-phase process. with 
a 45-day operating cycle without deéposi- 
tion of carbon. 

“Wild” fractions from casinghead gaso- 
line are finding employment as. special 
solvents, as the raw material for chemical 
syntheses, and in regulated proportion as 
advantageous blending agents to raise the 
volatility of gasoline. Compressed in cyl- 
inders, these fractions are finding a mar- 
ket for the heating and lighting of isolat- 
ed country homes. It has been found that 




















An airplane view of part of the Mar- 


land Refining Company plant at 
Ponca City, Oklahoma, showing our 
cooling tower. This tower is 69 feet 
high and is the largest single atmos- 
pheric cooling tower in use in the 
United States, as far as we know. 


THE COOLING TOWER COMPANY, INC, 


LOCAL REPRESENTATIVES: 


15 John Street 
Houston, Texas 
The J. A. Rossiter Co., 
410 Union Nat’l Bank 
Bldg. 


Shreveport, La. . 
Pelican Well Tool & 
Supply Co. 


Cooling Towers 
for Refineries 


UR experience in designing 

and erecting cooling towers 
and spray ponds for companies 
like Marland Refining Company, 
Roxana Petroleum Company, and 
others fits us to design water 
cooling equipment for your plant. 


If cost is a factor to be consid- 
ered, perhaps a spray pond will 
meet your needs. We make both 
cooling towers and spray ponds, 
so can advise you intelligently as 
to which type will be best for your 
purpose. 


Write for a reprint of the ar- 
ticle which appeared in the April, 
1927, issue of The Refiner, “A 
Long Range Cooling Tower for an 
Oil Refinery,” by Louis A. Phil- 
lips, M. E., Vice President of our 
Company. Ask for any of the 
bulletins listed below. 


Write for These Bulletins 


Bulletin 273-R. Cooling Towers. 
Bulletin 262-R. Spray Ponds. 
Bulletin 255-R. Air Filters. 
Bulletin 277-R. Air Washers. 


NEW YORK 


Los Angeles, Calif. 

N. O. Fleming Co., 

5815 Maywood Ave., 
Huntingdon Park 


Tulsa, Okla. 
N. M. Muir, 
Kennedy Bidg. 


Representatives in Other Principal Cities. 
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butane in amounts up to 8 per cent ad- 
vantageously may be contained in gaso- 
line, provided no propane is present. Small 
amounts of propane seriously and ob- 
jectionably increase the vapor-pressure of 


the gasoline 
x Ok Ox 


The Mineral Oil Industry. Robert 
Kuhn. (Chem.-Ztg. 50, 113-5, 154-6, 191-3, 
227-8, 303-5, 338-41 (1926). C. A., Vol. 22, 
No. 1, p. 157). An essay giving typical 
treatments, yields and costs of various 
processes, such as transportation of crude 
oil, cracking, paraffin removal, vacuum 
distillation, refining, etc. 

Kk kK x 

The Refining of Petroleum Products, 
Joseph. (Rev. chim, ind. 36, 286-9 (1927). 
Vol. 22, p. 314). A brief outline of the 
application of the chief processes used. 

Distillation 

Calculations for a Tube-Still for Gaso- 
line and Water-White Oil. ( A.-4 
Khmelnikov and V. P. Voinov. Azerbeid- 
yanskoye Neft. Khoz., 1927, No. 4, 50-62. 
C. A. Nov. 10, 1927, pp. 3735-36). ~The 
following are given: complete calculation 
for a tube still equipment, preliminary 
calculation on heat required, fundamentals 
on the heating and evaporation of oil 
products, conditions for heating and 
evaporation temperatures, amount of oil 
in the heat treatment, heat capacity of oil, 
heat of evaporation of oil, amount of heat 
required by the oil. Equations and tables 
are included. 

x ok Ox 

Kerosene Distillation Plant With a Re- 
generative System—(S. Zadolin.  Azer- 
beidj. Oil Industry, 1927, No. 6-7, 39-44. 
C. A., Nov. 10, 1927, p. 3735). In a con- 
tinuous distilling plant heat exchangers 
are extensively used and other improye- 
ments added. Claims are made of 65 per 
cent economy on fuel. A complete layout 
of plant with drawings is given. 


Vapor-Phase Cracking 

Vapor-Phase Cracking Interests Petro- 
leum Technologists (Editorial, Chem. 
and Met. Eng., Vol. 35, No. 1, p. 44). 
Major interest in petroleum-refining tech- 
nology has lately centered in possibilities 
of vapor-phase cracking. Trend is toward 
development of low-pressure (almost at- 
mospheric), vapor-phase cracking equip- 
ment, which will involve much lower in- 
vestment cost, and from which is obtained 
a product that possesses such marked 
anti-knock properties as to be exception- 
ally valuable in blending premium motor 
fuels. Economic, technical and legal dif- 
ficulties must be met before vapor-phase 
cracking is widely adopted. Inherent 
characteristics of the process that have 
until recently appeared as disadvantages 
are the high yield of non-condensible gas 
and the: production of a gasoline difficult 
to refine becausé of its higher content of 
unsaturated and gum-forming compounds. 
Fortunately, the gas is of high B.T.U, 
value, and if it were possible to sell it mm 
stead of gas oil to a neighboring ga 
company for enriching water gas, t 
should have commensurate value. ‘The 
non-condensible gas also offers inviting 
opportunity for the recovery of alcohols 
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Climb up into bigger production 
by the Campbell Way 


Every Campbell Oil-Froth Absorption Plant has in- 
creased production for Companies previously using other 
equipment-—without exception 


May we submit the actual records? 


Cf, A, cL amp bell 


Natural Gas Engineer 
Consulting—Designing—Constructing 


ees ee’ P. O. Box 669 LONG BEACH, CALIF. 
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and related solvents that are beginning to 
find an outlet in the lacquer industry. 
Promising research work in connection 
with the production and application of 
these alcohols has been under way. The 
refining problem of producing a water- 
white gasoline from a vapor-phase crack- 
ing plant is not especially serious in these 
days of green, blue and red motor fuels, 
although it is apparent old methods are 
not entirely applicable. Fortunately, the 
industry has shown unusual willingness to 
study and adopt radically new treating 
methods. Mechanical difficulties arise 
principally from the fact that much higher 
temperatures are required. With good 
engineering design, however, and the se- 
lection of the proper materials of con- 
struction, it is believed that the mechan- 


ical aspects of the problem can be satis- 
factorily handled. The remaining ob- 
stacle is the question of patents. Admit- 
tedly, it is complicated; but an industry 
that has spent most of the last 10 years 
in patent litigation is not likely to be 
easily discouraged on this score. 


Treating 
The Edeleanu Process, Roumanian Pe- 
troleum and Anti-Detonants. Guiselin— 
(Mon. petrole roumain 25, 208-11 (1926). 
C. A., Vol. 22, No. 1, p. 159). The value 


of the Edeleanu process is discussed. The 
anti-knock value of aromatics in a motor 
fuel depends on their: tendency to resist 
cracking. The particular advantage in the 
use of a SO; treat for stock to be cracked 
catalytically with AlCl; lies in the elimi- 
nation of catalyst poisons. 





Cooling towers must be built of the 
finest materials to prove economical! 


Fluor cooling towers are built to last a lifetime. 


If the 


plant served becomes obsolete or unprofitable, the Fluor 
tower can be easily unbolted and shipped to a new lo- 


cation. 


Towers of inferior construction and materials must be 
written off in a very short period; and their annual cost 


is much higher. 


Fluor Towers are built throughout of finest selected 


redwood, free from sap or rot. 


They are impervious to 


insects and decay, and are highly resistant to fire. 


Write, wire or telephone our nearest district office for 
prompt and capable service on any cooling problem. 


Jackson Engineering & Equipment Co. 


909 East 59th St. 


Los Angeles, Calif. 


707 Dallas Nat’l Bank Bldg., Dallas, Texas 
502 Nat’l Bank of Commerce Bldg, Tulsa, Okla. 
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Refrigeration 

Lubrication of Refrigerating Machinery, 
(Haskell. Refrig. World, Vol. 62, No, g 
Aug. 1927, pp. 23-25). Paper presented by 
author before New York Chapter No, 2 
National Association of Practical Refrig- 
erating Engineers. 

Fire Protection 

Fire Fighting in Oil Refineries—F, 4 
Epps. Quarterly Nat. Fire Protection As- 
soc. 21, 32-40 (1927). C. A. Nov. 10, 1927, 
p. 3737). A summary of tank fire records 
shows a great superiority of air-tight steel 
roofs. Fifty-five per cent of the tank 
fires are caused by lighting ; 93 per cent of 
these are in tanks not gas tight, mostly 
with wooden roofs. An outline is given 
of proper construction, operation and fire 
protection for tanks and distillation equip- 
ment, with notes on the limitations and 
methods of use of dry-chemical and 
stored-liquid foam systems. 


Sulfuric Acid Manufacture 

Influence of Reaction Rate on Operat- 
ing Conditions in Contact Sulfuric Acid 
Manufacture—(Lewis and Ries. Ind. and 
Eng. Chem., Vol. 19, No. 7, pps. 830-37). 
New data are given on the catalytic oxi- 
dation of sulfur dioxide to sulfur tri- 
oxide in the presence of platinum under 
conditions simulating plant practice. Ex- 
isting reaction rate equations, including 
that of Bodenstein and Fink and the one 
used by the authors for Knietsch’s data, 
are found to be incapable of interpreting 
the new data. A new equation is devel- 
oped which predicts conversions accurate- 
ly. Optimum operating temperatures cal- 
culated by means of the equation are 
found to check closely with good plant 
practice. A comparison is made between 
existing equations and the new one and 
the shortcomings, both practical and theo- 
retical of the earlier forms are discussed 
in detail. 

Air Compressor Maintenance 

New Method of Measuring Compressed 
Air Leakage—(Levy. Revue de Il’ Indus- 
trie Minerale, No. 163, Oct. 1, 1927, pp. 
401-407. Mech. Eng., Vol. 50, No. 1, P. 
104). Reviews common methods of de 
termining leakage from centrifugal and 
displacement compressor systems and 
proposes new grapho-analytic method of 
parallel tangents. 

Heat Transfer 

Numerical Design of Heat Exchangers. 
(Moeller. Gesundheits-Ingenieur, Vol. 50, 
No. 40, Oct. 1927, pp. 747-750.) Formulas 
and curves for various relations between 
the directions of flow of the two liquids 
are given. 

Utilization of the Heat in Flue Gases. 
(S. S. Krivoshein. Aserbeidyanskoye 
Neft. Khoz. 1927, No. 4, 38-40. C. 4. 
Nov. 10, 1927, p. 3736). <A review ol the 
problems in connection with heat © 
changers and utilization of flue gases 10f 
preheating of oils. Data are given om 
gasoline, water-white oil, petrolatum, a& 
phalts, lubricating oils and steam supet™ 
heaters. 

Utilization of Flue Gases for Preheat- 
ing Oil—(N. A. Alexeyev. Azerbeidyans- 
koye Neft. Khoz. 1927, No. 1, 43-8, Now. 
10, 1927, p. 3736). Full information % 
given with regard to equipment; equé 
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tions and drawings are included. Flue- 
gas heat-exchangers are suggested to pre- 
heat distillates used for water-white oil. 
These exchangers are to be connected be- 
hind the usual heat exchangers. 


Corrosion 

Selection of Corrosion-Resistant AI- 
loys—( Mitchell. Blast Furnace and Steel 
Plant, Vol. 15, No. 9, Sept. 1927, pp. 427- 
34). Causes of corrosion are explained; 
elements that increase resistance of steel 
are silicon, copper and chromiun; non- 
ferrous alloys are effective under certain 
conditions. 

The Theory of Metallic Corrosion in 
the Light of Quantitative Measurements— 
(Bengough, Stuart and Lee. Roy. Soc.— 
Proc., Vol. 116, No. 774, Oct. 1, 1927, pp. 
425-67). Object of research is discovery 
of satisfactory way of measuring corro- 
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sion of metals in water and dilute salt so- 
lutions, and use of it to test adequacy of 
newer electro-chemical theory of corro- 
sion as applied to-such media. 


Heat Insulation 

Effect of Moisture on the Heat Trans- 
mission in Insulating Materials—( Miller. 
Refrig. Eng., Vol. 14, No. 5, Nov. 1927, 
pp. 141-144). Experimental results on 
insulating value of wood, cane, flax and 
rag-felt as it is influenced by degree of 
moisture. 

A Method for the Measurement of 
Thermal-Constants of  Heat-Insulating 
Material—(Kumabe. Soc. Mech. Engrs. 
Japan—J1., Vol. 30, No. 125, Sept. 1927, 
pp. 395-399. Mech. Eng. Vol. 50, No. 1, 
p. 108). On applying a sine-wave heat- 
ing method for measurement of thermal- 
constants of heat-insulating material, au- 
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Catalog No. 17 on Request 
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thors point out that pure sine thermal 
wave-form on plane surface of sample is 
not necessary condition for application of 
this method, and only periodic wave is 
sufficient ; they propose simple method on 
this principle for industrial purpose, and 
experimental result is given. 


Pumps 

Determining Centrifugal Pump Guaran- 
tees—(Gibson. Power House, Vol. 21, 
No. 18, Sept. 20, 1927, pp. 23-24). Mean- 
ing of velocity head in centrifugal pump 
guarantees is explained and methods of 
making velocity head corrections outlined, 
where areas of section and discharge noz- 
zles differ. 


Power Generation 

By-Product Power From Steam : Tur- 
bines—(Campbell. Chem. and Met. :Eng., 
Vol. 34, No.-9, Sept. 1927, pp. 554-559). 
Most of larger process industries can de- 
velop their own power at favorable unit- 
cost by taking advantage of possibility of 
co-ordinating generation of steam for 
power and process. 


Boilers and Boiler Furnaces; Construc- 
tion and Operation 

The Design of Furnaces for Pulverized 
Coal—(M. Frisch. Combustion, Vol. 17, 
No. 3, Sept. 1927, pp. 159-63). Combus- 
tion problem; rate of combustion; impor- 
tance of turbulance; difficulty of burning 
solid particles; inflammability; wall tem- 
perature and combustion; preheated air. 


Rational Boiler-Plant Design for Low 
Steam Cost—Combe., (Power, Vol. 66, 
No. 33, Dec. 6, 1927, pp. 875-78). Dis- 
cusses question as to whether saving in 
fuel consumption, which is shown by re- 
cent remodeling of boiler plants, repre- 
sents real gain as regards net cost of 
steam delivered from boiler house, includ- 
ing all fixed, operating and _ incidental 
charges, over result that might have been 
effected from a less costly and, possibly, a 
less-efficient arrangement. 


Testing and Specification of Boiler Re- 
fractories—(Lauber. Gluckauf, Vol. 63, 
Sept. 3, 1927, pp. 1306-1310. Mech. Eng. 
Vol. 50, No. 1, p. 110). Whereas tem- 
peratures of combustion in old_ boilers 
rarely exceeded 1250 degrees C., tempera- 
tures exceeding 1500 degrees C. are en- 
countered where traveling gate or pul- 
verized fuel is employed; Boiler Super- 
vision Association of Mines in Dortmund 
district (Germany) has undertaken in- 
vestigations from results of which cer- 
tain requirements have been laid down; 
principal methods of testing are explained 
and results given of tests on clay-bound 
silica bricks; latter gave excellent results 
in pulverized fuel combustion chambers; 
tests include those for resistance to crack- 
ing by sudden quenching; for constancy 
of volume; tests of strength of bricks at 
high temperatures; and to determine re- 
sistance offered to attack by slag. 

* * * 


Film Evaporation Applied to Returt- 
Tubular Boiler Increases Capacity 75 Per 
Cent.—(Power, Vol. 66, No. 21, Nov. 22, 
1927, p. 781.) It has been demonstrated 
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The _ installation 
below is protect- 
ing four Worth- 

) ington compres- 
sors. 


The_ installation 
on this side is 
protecting four 
Bessemers. 














The pictures above show the installa- 
tion of Reed Air Filters at a compres- 
sor station of the Wilcox Oil and Gas 
Company, Searight Pool (North Semi- 
nole). Installed on this station are two 
Reed Air Filters serving four Bessemer 
at one end, and one Reed Air Filter 
serving four Worthington Compressors 
at the other. The station is on a sandy 
farm—so sandy that you can_ hardly 
drive in with a car. The sand sucked 
into the vitals of the engine would score 
cylinders, clog valves, and carried 
; through by the oil would quickly wear 
d bearings and other lubricating parts. 


} REED <AIR> FILTER COMPANY, Inc., Louisville, Ky. 


: Distributed to the Oil Industry by 


| SMITH SEPARATOR 





TEXAS OFFICES: LOUISIANA OFFICE: CALIFORNIA OFFICE: 






y , 
etl og ine 405 Forest Ave., 2039 East 38th St., 
i 1402 Ft. Worth Natl. Bank Bldg. Shreveport, La. Los Angeles, Calit. 





Fort Worth, Texas 
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What is harder to keep 
tight than a gasoline 
OO rere 


Yet it was not even necessary to take up the glands on a duplex gasoline 
pump that had been packed with “Alfit” all-metallic packing for the 
first six weeks, at one of the largest and most prominent oil companies. 
Ample proof of excellency on this hard service. 


“ALFIT”’ 


“‘The Standard Packing of 
the World’’ 


A dough-like all-metallic packing that contains no fibres. It can be molded with the 
finger and when inserted in a stuffing box and put under pressure by the gland—it 
forms a smooth greasy bearing that minimizes friction and which will not score the 


rod or plunger. 



















“Alfit” is chemically inert, does not rot or harden and cannot burn out. “Alfit” is ex- 
tremely durable, and requires only such slight renewal as may be needed to compensate 
for the little wear. A direct economy in any plant. 


“Alfit” Packing comes in three grades: Alfit No. 1, for saturated steam, 
hot and cold water, air and gas. Alfit No. 2, for superheated steam. Alfit 
No. 3, Gasoline, hot and cold oil, tar, acids and chemicals. 


Alfit Packing Co., Incorporated, 299 Broadway, New York 














ITTSBURGH COILS 
————— 












‘ 












Pittsburgh 
Tested 


LEGER LEED Coils 
PECIALISTS in Coils for oil country and re- 
finery use. Electrically welded, continuous. 


Send us your blue prints or rough sketch; let us 
quote you on Coils that give real service. 


Pittsburgh Pipe Coil & Bending @. 


P. O. BOX 975, PITTSBURGH, PA. 
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that film evaporation is equally effective 
in horizontal and vertical tubes, and that 
this method of steam generation makes 
possible high rate of evaporation under 
severe primary heat without damage to 
heating surface; tests have also demon- 
strated practicability of high capacity in 
small space and possibility of materially 
increasing power from existing steam 
boilers of fire-tube type. 


A a 


Water and Its Importance in Modern 
Steam Power Stations—(Brown Boveri 
Rev., Vol. 14, No. 11, Nov. 1927, pp. 291- 
301.) New points of view relating to ac- 
tion of feedwater on material used in 
constructing boiler, and suitable treatment 
of water; research work carried out in 
Brown Baveri laboratories. 

oer he 

Steam Purifiers Solved the Problem, 
Freund. (Indus. Power, Vol. 8, No. 6, 
Dec. 1927, pp. 58-61). On account of 
long steam-distribution lines, a_ large 
amount of condensation was encountered: 
problem was met by installation of steam 
purifiers in steam drums of boilers. 

* * cd 

Marley Steam Purifier—(Power, Vol. 
66, No. 26, Dec. 27, 1927, p. 1029). The 
Marley steam purifier is mounted outside 
of boiler on outlet nozzle from steam 
drum, where it is easy to install and ac- 
cessible for inspection; provisions are 
made to drain internally to boiler or ex- 
ternally to settling drum or steam trap. 


* XK * 


Combustion-Control Formulas.  |lehl- 
ing.—(Power, Vol. 66, Nos. 23, 25 and 26, 
Dec. 6, 20 and 27, 1927, pp. 880-881, 970- 
972 and 1010-12). Author derives number 
of combustion formulas based on new 
equi-calorific fuel unit and shows how 
these formulas can be used for combus- 
tion-control purposes. Dec. 27: Develop- 
ment of heat-loss equations. 


*x* * * 


Keep Your Glass Gauges Clean. Anon. 
(The Power Specialist, January, 1928). 
It is common knowledge that a film of 
brown sediment is quickly deposited on 
the inside of the glass tube in a water- 
level gauge, as a result of which the 
gauge frequently becomes’ unreadable 
within a month or two and must be dis- 
assembled for cleaning. It is not always 
necessary to unscrew the fittings and re- 
move the tube, since it has been found 
possible to clean all gauges consistently 
in the following manner: Place a cot- 
tainer of hydrochloric acid immediately 
underneath the bottom pet-cock and then 
open and close rapidly the valve at the 
top. This. produces a _ partial vacuum 
which draws the acid gas up into the tube, 
where it serves to remove the coating. 
The pet-cock is then left open until the 
liquid condensing on the walls of the tube 
drains off. Sometimes the process must 
be repeated two or three times before the 
tube is thoroughly clean. This, of cours¢ 
depends upon the thickness and age of 
the sediment. 
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They Delivered Oil in Half-Pints Then 


Now 160,000 Half-Pints Are Carried in a Single Tank Car 





In the early days of the petroleum industry, the 
chief function of crude oil, aside from its illumi- 
nating duties, was its use as a panacea—a mar- 
velous medicine guaranteed to cure anything from 
baby’s croup to barber’s itch, not to mention paint- 
er’s colic and writer’s cramp. 


Sales were great but quantities comparatively 
small. Deliveries were made in half-pint units. 


Consider the difference in the situation today— 
with single tank cars regularly carrying 10,000 gal- 
lons! 


The manner in which tank cars have met the 
tremendous demands placed upon them in recent 
years is one of the outstanding developments in 
transportation—a development in which the pri- 


vate car builder and lessor has played a most im- 
portant part. 


It is the stabilizing influence of tank car leasing 
that minimizes the losses of seasonal variation in 
gallonage; that enables the shipper of liquids to 
have the full use of cars without paying for the 
periods in which he does not use them, without 
the heavy capital investment that ownership en- 
tails, and without interest, 
taxes, depreciation or obsoles- 
cence, to contend with. 


North American leasing 
was founded on experience, 
and is grounded in service. 
We invite you to get in touch 
with us. 





NORTH AMERICAN CAR CORPORATION, 327 S. LaSalle St., Chicago, Ill. 


Neth America 








| CAR LEASING SERVICE, 


Mention Where You Saw the ‘Advertisement 
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How to Control 
Steam Flow 
to 


Oil Stills 


The Campbell Steam Flow Con- 
troller is a simple and positive de- 
vice for controlling the rate of flow 
of steam in process work. It is un- 
equalled for controlling steam to 
low pressure vessels at constant 
flow rates, at the same time record- 
ing and indicating such flow. 


In other words it 

1—Controls steam flow 
2—Records steam flow 
3—Gives direct reading 


all at the desired 
rate. It is not an 
ordinary meter. A 
meter records only. 
There are two 
types, both of 
which were shown 
in this publication 
last month. 


Protected by 
Patent Application 









Correct rates of flow are quickly 
produced at the will of the oper- 
ator. 


These instruments are also used 
for other process work, to regulate 
steam flow to any point where an 
appreciable drop in pressure may be 
allowed. 


Write us fully so that we may 
be able to understand your prob- 
lems and make such recommenda- 
tions as will suit your case best. 


Fill in, Tear off, and Mail 


The Campbell Engineering Co. 
Short Hills, N. J. 


Manufacturers of the TAR BABY 
BURNER, to handle Fuel Oils, Water 
Gas Tar, Acid Sludge, and Residue Fuels. 


Without obligating us in any way, 
lease send information on (|) the 
atermelon Type, ( ) the Pumpkin 
Seed Type, ( ) the. Tar Baby Oil 
Burner. 


Name , 


Firm . 


Address . 











OF PARTICULAR INTEREST | 
TO THE CHEMIST | 





Testing and Analysis 

Method of Determination of Paraffin in 
Petroleum Products—(N. Chernoshukov. 
Neftyanoe Khozyatistvo 9, 77-80 (1925) ; 
Chem. Zentr. 1926, II, 2521. C. A., Nov. 
20, 1927, p. 4057). Pour into a graduated 
cylinder 10 g. of sample, shake until dis- 
solved with 10-15 parts of petroleum ether 
(with fractions below 80 degrees re- 
moved), add 15-20 cc. of H2SQO, - (d. 
1.84), shake 5-minutes and let settle 1 
hour. If the benzine layer is colorless 
even though turbid, read its volume. 
Evaporate 50 or 100 cc. to 10-15 cc., add 
immediately 30-40 cc. of Et.0 and then 
30-40 ce. of EtOH, maintaining the tem- 
perature at —20 degrees. The precipitate 
of paraffin must be rapidly filtered under 
suction. If the benzine is turbid, it can 
either be neutralized with 2.5 per cent 
NaOH or mixed with fuller’s earth and 
extracted with petroleum ether. A cor- 
rection for the solubility of paraffin in 
EtOH-Et-O is unnecessary, contrary to 
Holde. The EtOH-Et.O mixture, if de- 
sired, can be replaced by butanone. The 
paraffin content obtained by the method 
varies about 10 per cent, according to 
whether the sample is first distilled or 
not. In general, the results are somewhat 
higher than those obtained by the method 
of Holde. If the paraffin solution is first 
precipitated at 0 degrees and then the 
filtrate at —21 degrees, the paraffin is 
separated into hard and soft fractions, 
the relative quantities of which can thus 
be determined. 

x ok x 

Determination of Tarry Substances in 
Oil Products —(N. Chernozhukov. Nefty- 
anoe Khozsyatstvo 12, 697-8 (1927). C. A., 
Nov. 20, 1927, p. 4057). Five cc. H:SO. 
(d.1.84) and 5 cc. of oil product to be 
tested are poured carefully into a gradu- 
ated 15-cc. container, and shaken vigor- 
ously for 5 minutes. If a clear solution is 
not obtained, add 1-2 drops of naphthenic 
min- 


acid, shake and centrifuge for 5 
utes; a clear separation is then obtained. 
* * x 
Testing of Road Oils—(W. Schaffer. Z. 
angew. Chem. 40, 1034-5 (1927). C. A., 
Nov. 20, 1927, p. 4058). References and 
some details are given for conducting the 
following tests which are proposed for 
the examination of road oils: determina- 
tions of specific gravity, water or am- 
monia water, fraction boiling up to 300 
degrees C. phenols, naphthalene, free hy- 
drocarbons, drop-point, melting-point, sol- 
idification point, type of pitch, viscosity 

and ash. 
x * * 

New Apparatus Gauges Anti-Knock 
Characteristics of Fuels. — (Automotive 
Industries. Vol. 57, No. 16, Oct. 15, 1927, 
pp. 588-89). Consists of single-cylinder 
water-cooled engine fitted with Midgley 
bouncing pin device. and is designed pri- 
marily for refiners distributing ethyl 
gasoline. eT 
Petroleum Research and Experimental 

Work 


Electrification of Gasolines. Brunning- 


haus—(Ann. office nat. comb. liquides 2, 
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507-17 (1927). C. A., Vol. 22, No. 1, ». 
159). From the results of the experi- 
ments described, Brunninghaus concludes 
that the electrification of gasoline in con- 
tact with metal surfaces (which increases 
with the contact surface rather than with 
the velocity) is due to metal ions which 
are taken up by some of the hydrocarbon 
molecules that come in contact with the 
metal, resulting in a positive charge on 
the metal and a negative charge in the 
gasoline. 
* * x 

Influence of an Anti-Knock Compound 
in a Gas-Ion Oxidation.—(Lind and Bard- 
well. Ind. and Eng. Chem., Vol. 19, No. 2, 
pp. 231-33). The actual comparison of 
the rates, with and without diethyl selen- 
ium, of the slow oxidation of methane 
under the ionizing influence of alpha-ra- 
diation does not indicate any retardation 
by the anti-knock compound, but rather 
some acceleration. The interpretation of 
this and its possible bearing on anti- 
knock theory are discussed by the auth- 


ors. 
oe 


A Study of Auto-Ignition Tempera- 
tures —(Masson and Hamilton. Ind. and 
Eng. Chem., Vol. 19, No. 12, pp. 1335-38). 
A study was made of the various factors 
affecting auto-ignition temperatures and, 
as a result, a new form of apparatus was 
developed of high accuracy and sensitiv- 
ity together with simplicity of construc- 
tion and operation. The auto-ignition 
temperatures of a number of pure sub- 
stances in air at normal pressure were de- 
termined and their significance indicated. 
The apparatus and technic may be modi- 
fied to determine the auto-ignition tem- 
peratures of solids and gases in any sur- 
rounding atmosphere at ordinary or in- 
creased pressures. 

x ok x 


The Manufacture of Alcohol from Hy- 
drocarbons with Particular Reference to 
Petroleum as a Raw Material. Brooks. 
(Chem. Rev. 2, 369-94 (1926). C. A, 
Vol. 22, No. 1, p. 158). A review of work 
published elsewhere giving analyses of oil 
gas made by different processes and de- 
scribing laboratory and industrial meth- 
ods for the syntheses of methyl alcohol, 
ethyl alcohol, iso-propyl alcohol, butyl al- 
cohol and amyl alcohol from olefins and 
halogen compounds. 


* Kx 
Crystallization of Paraffin War— 
(Rhodes, Mason and Sutton. .Ind. and 


Eng. Chem., Vol. 19, No. 8, pp. 935-38). 
A sample of slack wax was sweated and 
the melting points and the average mole- 
cular weights of the individual fractions 
thus obtained were determined. The frac- 
tions were also examined microscopically. 
During’ the crystallization of paraffin 
wax, two types of crystals were obtained 
—needles and plates. The relative 
amounts of these two types are determ- 
ined by the conditions under which the 
crystallization is effected. Comparison of 
the optical properties shows that the need- 
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The Value of Experience 


A simple a thing as a regula- 
tion base ball requires feel be- 
fore the spring training squad 
gets into serious practice. 


A new car, rolling for the first 
time off the freight platform, is 
stiff and slow to the touch of the 
throttle. Sometimes weeks of 
running are required to loosen 
up the kinks. 


A production problem, no 
matter how closely it ties with 
the work of the plant, does not 
acquire its greatest efficiency till 


experience has taught the best 
and the easiest way. 


No amount of study and will- 
ingness to do will compensate 
for the value of actual experi- 
ence. The plant that has per- 
formed in the past is the plant 
most likely to perform efficiently 
at the present. 


Wyatts, with actual experi- 
ence in the work of supplying 
refineries, offers to refiners and 
natural gasoline manufacturers 
a trained organization ready for 
instant service. 


Oil Tanks, Storage Tanks, Culverts, Smoke 
Stacks, Metal Products of all kinds. 
Refineries Complete. 


Wyatt Metal & Boiler Works 


Dallas, Texas 





Mention Where You Saw the Advertisement 
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Heavy Duty Expanders for 
Still Tubes 





Tools for the Oil 
Industries 


Hydraulic Pressure Pumps. 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 

' Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 




















THE VIGILANT 
OIL LEVEL 
REGULA TOR 


for any type of absorber 
or steam still. 


In the process of manufac- 
ture of gasoline by absorbing 
the gasoline in oil and subse- 
quently separating the gasoline from the oil by distillation, 
it is essential that a constant oil level in both the absorbing 
tank and the still be maintained. 


For this purpose the Vigilant Oil Level Regulator is 
manufactured. It is adaptable to any type of absorber or 
steam still and will maintain a constant oil level under all 
conditions of temperature and pressure. 





For 25 years Chaplin-Fulton equioment has heen 
recognized for accuracy and reliability 


The Chaplin-Fulton Mfg. Co. | 
28-24 Penn. Ave. Pittsburgh, Pa. 
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les obtained in this way are not true 
single crystals, but are composed of con- 
centric aggregates. 

x * x 


New Products 
The “Voltol”’ Lubricating Oils. 


Grass- 


man. (Allgem. osterr. Chem. Tech. Zig. 
45, 117-18 (1927). C. A., Vol. 22, No. 1, 
p. 160). Voltol oils are prepared by 


treating oil with high-tension electric 
current at 60-80 degrees C. Vegetable and 
mineral oils are changed by this treat- 
ment from relatively mobile to highly vis- 
cous oils which show great stability, re- 
main liquid at low temperatures and yet 
retain a high degree of viscosity at rela- 
tively high temperatures. The products, 
added to ordinary lubricants of low vis- 
cosity, give a mixture of great value as a 
lubricant for internal-combustion motors, 
steam cylinders, etc. The solidifying 
temperature of the product is 15 degrees 
‘.. 
* * x 

Production of Ashless Coke from Min- 
eral Oil—(V. F. Gerr and G. P. Uly- 
anov. Neftyanoe Khozyaistvo 12, 840-2 
(1927). C. A., Nov. 20, 1927, p. 4058). 
By baking oil-coke or pitch in closed con- 
tainers at high temperature, a product of 
a very low ash content is obtained. Its 
applications for electrodes, etc., are dis- 
cussed and the plant for its manufacture 


is described. 
x * x 


Natural Gasoline Industry 

Amyl Acetate from Natural Gas.— 
(Wenk. Chem. Trade Jour., No. 2083, 
1927. Brennstoff-Chemie, Nov. 1, 1927, p. 
349. Libr. Buill., U. O. P. Co., Vol. 2, No. 
46, p. 412). The Ohio Fuel Supply Co. 
in Homer, Ohio, isolates pentane from 
natural gas, chlorinates to amyl chloride 
and then esterifies with sodium acetate to 
amyl acetate. 

The natural-gasoline fraction 
over between 25 and 40 degrees is best 
for chlorination, which must be conduct- 
ed with care to avoid the risk of explo- 
Active carbon, silicic acid gel, or 
The reac- 

mercury 


going 


sion. 
other suitable catalyst is used. 
tion zone is irradiated by a 
lamp. Caustic alkali solution is then frac- 
tionated. Wood charcoal serves as cata- 
lyzer in esterifying, and all moisture is 
excluded. High pressure and tempera- 
ture are used. The amyl acetate after 
washing with water and soda is fraction- 
ated and the fraction 120-175 degrees is 
technical amyl acetate. This may be puri- 
fied by subsequent fractionation and 
washing. 





LION ENTERS MISSISSIPPI 

Shreveport, Louisiana.—With the in- 
tention of\ marketing motor fuel and 
lubricating oils on a large scale in 
Mississippi ‘the Lion Oil & Refining 
Company of El Dorado, Arkansas, has 
secured a charter for the Lion Oil 
Company of Mississippi, and will es- 
tablish headquarters at Jackson for di- 
recting the sales of the refined prod- 
ucts. 





il 














ae 


aye 


re 
ay 





MARCil, 1928 





A Gulf Publishing Company Publication 





127 





The Waterous Rotary Pump 





Here is a highly refined and rugged rotary 
pump that is offered for service under exact- 
ing conditions. Examine the mechanical and 
hydraulic features in the Waterous Rotary 
vuinp and see for yourself why it is highly 
efficient, as well as long lived. Send for 
Bulletin C-100. 


WATEROUS COMPANY 
SAINT PAUL, MINNESOTA 


Also Makers of the Waterous Fire Hydrant 


} Leroy a, 


Agents in Principal Cities. 




















cA -Modern Publishing 
Establishment - 


Our equipment is especially“adapted 
to the publishing of books on petro- 
leum, oil field supply catalogues, oil 
company house organs, booklets, etc. 


Give us an opportunity to figure 
on your next printing job 


Ge Gulf Publishing Company~ 
| 3301 Buffalo Drive 














| Houston, Texas 
beg: 


oe 
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SIMPL 
PUMP VALVE 


Hills-McCanna Design 
Offers the Utmost 


Simplicity, sturdiness and positive delivery 
are reasons why Hills-McCanna_ Lubricators 
Construction of our pumping 
unit is based on the single plunger principle 
whereby the same amount of oil inducted at 
each up-stroke of the piston is discharged into 
the delivery line. There are no by-passes for 
the oil to.find its way back into the reservoir. 
Oil is never under atmospheric pressure from 
the moment of induction until delivery is ac- 
complished. Air binding is impossible. 


are preferred. 


Packed stuffing box for holding high pres- 
sures is another Hills-McCanna advantage. A 
perfect seal under pressure is constantly main- 
tained. This feature has long ago proved its 
superiority over machine fit plungers. No 
leakage is possible—nor can the oil seep up 
around the plunger and cause an erroneous 
showing in delivery. 


Consider also Hills-McCanna accessibility— 
all working parts are above board where ad- 
justments can be made without shut-down. 
Neither dirt nor any injurious substance can 
reach the oil supply. 


These features have given Hills-McCanna 
Lubricators their outstanding position. Con- 
sult your local dealer or communicate direct. 
Our Engineering Department is at your serv- 
ice. Types in 1 to 60 feeds of varying reser- 
voir capacities and drives. 
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ENLARGE JEWELA PLANT 
Shreveport, La.—Shreveport Prod 
ing & Refining Company, operating a 
5000 barrel skimming and cracking | 
* plant at Jewela, is making improve — 

For Protection ments, reconditioning its plant, and ex. 
panding the capacity to 10,000 barrels 
daily. The refinery now -consists of 


nine shell stills which are ‘undergoing 


e e . repair of settings and insulation. Two 
When paint spraying outside Dubbs cracking units and two Jenkins” Al 


work use the New Improved units complete the company’s cracking | 









facilities. 4 

Pulmosan Dustproof Alumi- A new M.. W. Kellogg tube still am 
> being constructed which will be em 

num Respirator. ployed to run on skimming plant res- | 





iduum in the preparation of gas oil for 
charging stock to the cracking coils,” 


For painting inside of tanks The tube still is equipped with Kellogg 
and tank cars use the Pulmo- bubble type fractionating columns. 


oe . Loading facilities are being enlarged 
san Airline Mask with blower atthe plant, and the present loadil 

rack capacity is being increased from 
attachment. 35 cars to 75 cars. The rack is struc- 
tural steel construction, with wood 
platform walkways. 



















TACA . Shreveport Eldorado Pipe Line Com- 
Write for Descriptive Literature pany is erecting two additional 80,000 
barrel steel tanks for crude on the re 
finery site, which consists of 186 acres. 





x - 
Pulmosan Safety Equipment Corp. MARY AT NEW ORLEANS 
New Orleans.—E. J. Mary, formerly 
384 Jay Street Brooklyn, N. Y. superintendent for the Simms Oil Com- 
pany, Dallas, and later superintendent 
for the Shreveport Producing & Refin- 
ing Company, is now manager of the 
refinery of the Chalmette Petroleum 
Corporation of New Orleans. 


The Spiral Motion Is the Trick ee ee 


2S duction record, selling the industrial 
a That’s why Hood’s Chemico Spiral and engineering trade in Northern 
Packing Rings have been selected by so California desires an additional ac- 

























4 many engineers. The center hole pre- count. 
vents choking and clogging. : Box 525, c/o Refiner and Natural 
Made of acid-resisting shale—practi- Gasoline Manufacturer. tn 








cally indestructible. Com 
Used by all big producers because of ma 





the intensive movements. 
Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


B. MIFFLIN HOOD BRICK CO., Atlanta, Ga. WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 


Apparatus 
918 Chestnut St. Philadelphia, Pa. 


Samples on request. 







































SPECIFY 







KERLC 


















Keslow BONER & SHELDON 
Manufacturing Engineers 
: GRATING PRODUCTS Fractionati ion T 
Gratings Sees esx, Ss. c. Vertical Stills, Distillation "Equipment. 
and 514 Merchants National Bank Bldg. or 
Safety Steps Los Angeles, Cal. r 





For: 
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WALKWAYS AREAWAYS SUBWAYS RECLAIMED ARA PROOF-TESTED 

Boiler Room Floors Fire Escapes Sidewalks pia Sac pero eis nlc oe 
Turbine Room Floors Platforms Trench Covers eee 
Write for Catalogue F66E BRIGGS & TURIVAS 














KERLOW STEEL FLOORING COMPANY east Si eens oa a 


220-224 CULVER AVE., JERSEY CITY, N. J. Miinois, and Pittsburgh, Pa. 


















Mention Where Vou Sew the Advertisement 





